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IN USE BY 


Eight Leading Governments. 


BEST ANTI-FRICTION METAL FOR 


High-speed Engine, Dynamo, Rolling-~Mill, Steamship, 
Railroad, Saw-Mill, Cotton~Mill, Paper~Mill, Woolen-Mill, 
Silk-Mill, Jute~Mill, Rubber-Mill, Sugar-~Mill, Flour-Mill, 
and all Machinery Bearings. 


MACNOLIA ANTI-FRICTION METAL CO., 


Owners and Sole Manufacturers, 


74 Cortlandt Street, NEW YORK, 


WESTON ENCINES. 


High Pressure Boilers. 
Complete Power Plant. 


Estimates and Drawings Submitted. 


WESTON ENCINE CO., 


PAINTED POST, N. Y. 


REPRESENTATIVES: 

JULIAN SCHOLL & Co., GEO. D. HOFFMAN, 
126 LIBERTY ST., 82 LAKE ST., 
NEW YORK, N. Y. CHICAGO, ILL. 
H. M. ScrPLce & Co., 3rd and Arch Sts., 
PHILADELPHIA, PA. 


wusror-C Oo K Fe — comcsme. 


F. J. & H. R. POOL, 








London Office, 75 Queen Victoria St. 
Chicago Office, 41 Traders Building. 














Western Reserve Building, CLEVELAND, OHIO. 








CRAHAM TWIST DRILL & CHUCK CO., Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS and 
CHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogue. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 


wz —_— i a BEST 


AND f 
The list retail price of this Buckle is less than one-half the 
wholesale price of jinferior goods when we commenced to manu- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORCE & IRON CO., Cleveland, Ohio. 


- - J. C. SLOCUM, D. E. - - 
CONSULTING ENGINEER, 


ECONOMICAL AND SMOKELESS COMBUSTION, EXAMINATIONS, TESTS, REPCEN, ESTIMATES AND 
SUPERINTENDENCE. 


235 La Salle St., Grand Pacific, - - - -  CGHICAGO, ILL. 
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“THE ACME 


AL safety Emery Whee 





PATENT METAL CENTRED 
EMERY AND CORUNDUM WHEEL. 


10 to 36 Inch Diameter. 
We also make 


Solid Emery & Corundum Wheels, 


THE “SAFETY’’ FEATURE of this wheel 
is shown in the sectional cut, the material 
being dovetailed into the metal, insuring im- 
munity from danger in case of Wheel bursting 
We have runa split wheel 2,800 revolutions pet 
minute, the metallic centre retaining the ma- 
terial in place.. 


Water Wheels, Cup Wheels 
and Special Shapes to Order. 


SPECIAL ATTENTION TO SAW GUMMERS. 


Discount on all Centers Returned for Refilling 
This means Economy. Descriptive Circu- 
lars, Price Lists and Catalogues 
Mailed on Application. 


TME 


Acme Safety Emery Wheel Co,, 


Foot of Leib Street, 
DETROIT, MICH. 


HewejatlidG. 


DOVER, QUEEN’S RUN, STANDARD, 
SAVAGE AND WALLACE, 


MANUFACTURERS AND SHIPPERS 


FIRE BRICK, FIRE CLAY. 


171 Merwin Street, 
CLEVELAND, OHIO. 


a FIRE BRICK WORKS, 


SHARON, PA. 
SILICA F 


No. 1 Silica Brick. 











No. 1 Mill Brick. 
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ee, BRICK, FOR ROLLING 
MILLS AND STEEL SMELTING 
FURNACES, FIRE CLAY. 


SHARON. PA 
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ESTABLISMED 30 YEARS. 


MANUFACTURERS OF 


STEEL. 
rERONnN 








RIVETED LINE PIPE A SPECIALTY. 


BOILERS 


Contractors for the Construction and Erection of ome 5 AVY F L ATE WO 2 K, 


For Blast Furnaces, Rolling Mills, Steel Works, Mines and all purposes. 


WM. B. POLLOCK & COMPANY, 


Wounszsstown,. Ohio, 
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— STILWELL’S — 


“PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 
Is the onl lime-extracting Heater that will prevent scale in steam 


boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is the tac-simile of the appearance of the shelves or a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








THE KILBOURNE & JACOBS MFG. CO., Columbus, Ohio, U. §. A. 





Write us for.catalogue and prices before purchasing elsewhere. 


Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. 














WANT TO TICKLE YOUR TRADE ? Send ‘em one of our Elegant Specialties. They 
are PERMANENT “‘ ADS” andindispensable to every Business Man. Complete set 
a sampler $1.50, prepaid. Rebate on order of $25.00 or over. Write us. = 
CLA RK z co., _— Advertising Specialties in all Materials. 
323 AND ves DEARBORN ST. bed CHICAGO, /LL. 
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STEALS. 


The Standard of Excellence. 





BOSTON: Nos, 11 and 13 Oliver Street. NEW YORK: No. 143 Liberty Street. 


Sole Representatives inthe U.S, BL MI. JONES & CO. 


L. SPENCE & SON, 


Manufacturers of 











STATIONARY ENGINES, 20 10 i00 i P, 


Portable Engines, 
THRESHING MACHINES, 


——AND—— 
‘ eeeee Engines for Rolling Mills and Blast Furnaces. 
Send for illustrated catalogue. 


Martin’s Ferry, Ohio. 


Rainey - - 


Connellsville 
‘Furnace and Foundry 


- - Coke, 


The only Coke you can buy and know you 
are getting the best that can be manufactured. 
All our works in the heart of the Region, within 
four miles of Connellsville, Pa. 


CAPACITY, 3,000 TONS DAILY. 


‘W. J. Rainey, Cleveland, Ohio, 


MAIN OFFICE: 


| MERCANTILE BANK BUILDING. 


GAS #GASOLINE ENGINES 


STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 


Expense one cent ay 
hour per horse power 
and requires but little 
attention torun them. 
Every Engine 
Gaaranteed. Full 
aes age free by mail 
ention this paper. 


a VAN DUZEN 
3AS & GASOLINE ENGINE CO. Cincinnati, 0. 


ee U. S. INJECTORS 


GUARANTEED SUPERIOR 
to any other automatic injector 
ever before offered ii: any market 
inthe world. Works with lower 
steam pressure than any other; 
works with higher steam pressure 
than any other. Handles warmer 
water than any other. Is more 
perfectly autoratic, No higher 
price. Sold only through aon ers, 
who may address Mfrs. of U. & 
tor, care of this paper. 
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THE 
WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

There is no expectation of activity in the raw iron mar- 
ket before the coming in of the new year and market 
reports meantime will take any color they may have from 
the expectations of sellers and the signs on which these 
are based. While the predictions now made for the early 
months of ’93 are not of the distinctly rosy character that 
marked the forward glances of the trade reviewers, one 
year ago, the actual conditions now, as statistics show 
them, are a better basis of hopes than were the December 
conditions of 1891. The figures given elsewhere show 
that a weekly blast furnace capacity of 175,921 tons was 
active Dec. 1, or 1186 tons more than on Nov. 1. This 
means that the pace of production is only 5,000 tons a 
month more than the month previous, while stocks of iron 
decreased about 65,000 tons in November. The New 
York figures make an increase in weekly capacity of 5,189 
tons between Nov. 1 and Dec 1, and two furnaces more 
in blast, the showing being 246 furnaces and 176,271 tons 
capacity. The indications are that the make of pig iron 
for 1892 will come close to 9,140,000 tons, exceeding that 
of last year by about 860,000 tons, while it will fall bélow 
the 9,202,703 tons of 1890, by about 60,000 tons. The 
shut downs of steel works, rolling mills, and foundries that 
will come in the next two or three weeks will greatly re- 
duce the amount of iron melted, and there will be no im- 
mediate occasion for the blowing in of additional stacks. 
Furnacemen are disposed to see how the January resump- 
tions affect the temper of pig iron buyers. There is not 
the temptation to get all available capacity on the active 
list that was offered by the sanguine predictions of a big 
year that were everywhere heard before the coming in of 
’92. The swamping overproduction of last Winter and 
Spring are fresh enough in mind to beget conservatism. 
There is everywhere through the market the disposition to 
make haste slowly and keep both eyes on Washington. 
The weakening of prices on raw iron and steel would be 
more significant had it come at another time of the 
year. Sellers are able, as it is, to charge it all to the 
season and the statistics will largely bear them out. While 
there are concessions by smaller concerns, in order to bring 
buyers into the market, there is little disposition to test 
the strength of the buying and selling sides. Pittsburg 
transactions in Bessemer have touched $13.75, and there 
are buyers who claim that the $13.50 of two months ago 
will be touched before the decline ceases. Forge iron is 
weaker, owing to the continued decline of puddling. 
Billets are beyond the touch of speculators, and $22.25 at 
mill is a fair statement of the basis of transactions for 
future deliveries, with $22 available on large lots. In 
finished lines, there is rather sharp competition for con- 
tracts to start up mills that are already shut down and on 
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plates and structural material some close figures are quoted 
where big contracts are sought. Eastern mills seem par- 
ticularly desirous of getting orders. ‘There is a fair amount 
of work in sight, but the advantage is with the buyer. At 
Chicago, as well as in the East, demand is developing for 
quite an amount of elevated work. 





THE CLEVELAND OUTLOOK. 

As the facts about all-rail shipments of ore this year be- 
come known, it is evident that, while the total shipments 
from Lake Superior mines will not reach those of 1890 
they will not stop far short. The Chicago & Northwest- 
ern alone shows a total of 165,918 gross tons of all-rail or- 
iginating on its line, up to Dec. 1—96,171 tons from the 
Marquette range, 69,747 tons from the Menominee range. 
It is known that the Gogebic shipments by all rail last 
winter and early spring were in advance of those in the same 
time in 1891; so that it is not far out of the way to say 
that all-rail shipments for 1892 will foot up in the neigh- 
borhood of 400,000 tons, to be added to the 8,485,210 
of water shipments given in our issue of Dec. 1. The 
past week has developed little among iron ore sales agents. 
Those of them who have had interviews with buyers of ore 
find no disposition to talk about contracts for 1893. Some 
furnacemen are bought up to the middle of the year and 
show no anxiety as to the trend of prices. Others are dis- 
posed to await more definite developments as to the iron 
ore tariff. While no change that might be made would be 
likely to go into effect in 1893, the prospect of the removal 
of the duty on ore would make purchases lighter and 
shorten the time of deliveries. There is a desire among 
furnacemen also, to know the results of the tests of 
Mesaba ores in Pittsburg furnaces. These furnaces are 
now working on the Mountain Iron oressentthem. At the 
Isabella furnace, 25 per cent. of Mountain Iron is used, the 
balance being Norrie and other ores. Cleveland has been 
the Mecca of Mesaba range investors in the last few 
weeks, and every few days brings a proposition that will 
enlist Cleveland mining capital in the development of 
some new property. It develops that Cleveland ore 
men whose names have never yet been connected with 
the Mesaba have an interest there. Shipments from 
Cleveland to furnaces have been somewhat less, the past 
week, footing up 32,000 tons, against 38,000 tons the 
week previous. The Cleveland pig iron market is in a 
listless state and prices do not change, though buyers 
could make better terms than were possible a fortnight 
ago. In finished material there has been the usual run of 
small orders, with the outlook”rather better than a year 
ago. Structural material -is in fair demand. In plates, 
boiler and bridge work furnishes a large proportion of the 
call. A transaction of 800 tons in bridge plates and angles 
was closed in the local market within the week. Old 
material is very weak. Old iron rails are still sold at $20, 
delivered, 
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THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

Quite a large business was done in pig iron, the past 
week, considering the time of year, but no single orders 
of any size were booked, the sales all being for lots of car- 
loads to 50 and rootons. Foundries report a good busi- 
ness generally, with a fair outlook for the future. Some 
of the smaller dealers continue to make concessions, but 
in general prices obtained are well up to quotations which 
are unchanged. Lake Superior charcoal has had a rather 
small but satisfactory sale, with a bottom price of $17. 
The inquiry for future delivery continues good, but no 
sales have been made. 

Bar IRon.—Business has been a little quiet, sales made 
being small. Prices are unchanged at 1.65c to 1.70¢. 


BILLETS AND Rops.—The market is quiet, no sales of 


any consequence being reported. Quotations are as last 
reported—$24.75 to $25 for billets, $33 to $33.50 for rods. 

RAILS AND TRACK SuppLiEs.—Business has been rather 
dull, no sales of any size having been made. Quotations 
are unchanged. Rails, $31.00 to $32.50; track bolts, 
2.75c to 2.80c; spikes, 2.05¢ to 2.10c 

STRUCTURAL IRoN.—The only feature of the situation 
is in the future business, which promises to be quite large. 
Several contracts of considerable size will come into the 
market early in the coming year, and this, with a fair pres- 
ent demand, has tended to strengthen prices of beams a 
trifle, though no change is made in quotations. Beams and 
channels, 2.35c to 2.50c; angles, 2.15c to 2.25c ; sheared 
plates, 2.20c to 2.35c; tees, 2.50C. 

PLates, Tunes, Etc.—The demand for tank and boiler 
plates continues to be especially good, while other grades 
are selling fairly well. Prices are unchanged. Tank 
plates, 2.20c to 2.25c; shett steel, 2.35c to 2.40c; flange 
steel, 2.60c to 2.70c; fire box steel, 3.75c to 4c; tubes 
are selling at discounts of 55 and 57% percent., and 621% 
65 and per cent. 

MERCHANT STEEL.—Sales continue to be fairly large 
with unchanged prices. Open-hearth spring, 2.35c to 
2.40; tire, 2c to 2.15c; machinery, 2.20c to 2.25c; cru- 
cible spring, 3.60c; machinery, 4.75c; tool steel, 614c 
and upwards ; Bessemer bars, 1.85c to 1.goc. 

SHEETS. —Business is still reported to be quite good, and 
prices remain as last quoted. Galvanized sheets are selling 
at 70 and 7% per cent. and 70 and5 per cent. at the mills, 
and 65 and 1o per cent. and 7o per cent. from store. 
Black sheets are quoted at 3c f. o. b. Chicago. 

Oxp Raizs, Scrap, Erc. —The market continues to be 
dull, almost no business having been done. (Quotations 
remain unchanged. Old rails, $17.50 to$18; old wheels, 
$14; old steel rails, $12 to $13; No. 1 forge, $14; No. 1 
mill, $11; turnings, $8 ; mixed steel, $9 ; coil steel, $13.50; 
leaf steel, $14.50; low tires, $14.50. 


—— 


GENERAL MARKET RESUME. 

[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW,] 

The pig iron market has been rather less active 
in the past week, owing perhaps to the near- 
ness of the end of the year, when business is usually slack. 
It is generally thought that there will be some improve- 
ment in January. Prices are rather weaker, and neither 
buyer nor seller is showing any disposition to push matters. 
Consumers do not claim that anything will be gained by 
waiting, but they want stocks low for inventories, and the 


Pittsburg. 


temporary shut-downs will cut off a certain amount of con- 
sumption. The easing of prices for Bessemer pig and for 
billets has given some stimulus to transactions for deliv 
eries in the first quarter of next year. 


Bessemer iron has 
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been sold at $13.75 and $13.85 in the week, deliveries 
running to the 1st of April. Billets are about as quoted 
last week—$2z2, at mill, on round sales, deliveries winter 
and early spring. Forge iron shows a slight weakening, 
offerings increasing while demand is less. The increase 
in the production of steel since the completion of the new 
works at New Castle, is somewhat offset by the transfer of 
the product of the Riverside Iron Works, at Wheeling, 
from the billet market to the skelp steel market. This 
refers, of course, to that portion of their product not used 
n their own tube works. At the meeting of steel sheet 
manufacturers in this city last week it was reported that 
while the demand for sheets has fallen off to some extent, 
the present volume of business is not less than might be 
looked for at this time of the year, while prices are fairly 
satisfactory. 

j A little more activity has been experienced in 
petror. finished material, and some good orders have 
been placed, but prices are a shade lower than they Were 
a month ago. The pig iron market is without any new 
features and very little trade except carload lots is in sight. 
A few inquiries for round lots have been received, but in 
most cases buyers are only sounding the market, and un- 
less some concessions are made there will not be any very 
large buying. Prices are unchanged. 

The business of the week has been mainly in 


Cincinnati. . . ; 
Some fairly good-sized orders 


small lots. 
have been placed for foundry grades. 
indisposed to take hold, unless at concessions which the 


Large buyers feel 


stronger furnace companies decline to yield. The North 
ern furnaces are contesting with spirit for supremacy in 
the markets where the Southern irons have been obtain- 
ing a footing, and the contest is an active one, though, 
happily, void of bitterness. The continued reduction of 
stocks of coke irons in hands of the furnaces, and the con- 
tinued large consumption of pig irons, excites wonder 
upon the part of those making intelligent observations, 
that any weakness in prices should prevail anywhere. It 
is a fact that the supply of coke irons unsold is not a fort 


night’s supply. Were it not that about the holidays brief 


‘*closing down,” at many of the foundries and mills, cur- 
tails consumption somewhat, it would be reasonable to 
suppose that a very marked scarcity would soon prevail. 
The recent activity in buying has given place 
ae customary December quiet, su that very 
little new business is being booked: The consumption of 
iron is going on at a heavy rate, and the activity of found- 
ries at this usually dull season is a healthy indication 
which promises well. 
The present period of dullness in the iron 
market is expected to last for two or three 


St. Louis. 


weeks longer. Quotations remain the same, although 
special prices have been made in several instances. 

That general quietness should exist at this sea- 
son is accepted by both makers and consumers 
of iron as natural. Manufacturers are all busy, and are 
not apprehensive of the demand falling off after the first of 
the year. Furnaces are well sold up for the first three or 
four months of 1893, and the large producers are not dis- 
posed to push sales and be forced to accept lower than 
ruling prices, when they know there will be a demand for 


Louisville. 


their iron at the proper time. Notwithstanding the short 
car supply, the condition of stocks shows a large reduc- 
tion for November, and until the policy of the incoming 
administration is somewhat more definitely decided there 
will be no blowing in of additional furnaces. The indica- 
tions, therefore, are for a gradual reduction of stocks for 


some time to come. 
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COKE MAKING AT SUPERIOR. 

I do not have the files of Zhe ron Trade Review before 
me for reference, but my recollection is that some four or 
five years since, possibly longer, when the erection of a 
blast furnace on Lake Superior was first agitated, coke to 
be made on the ground, I called attention to the well 
known fact of the rapid deterioration of many bituminous 
coals, and particularly Connellsville, from weathering. The 
statement was also made in the same connection, that it 
would be impossible to carry the Connellsville coal up the 
Lakes and make even a fair coke out of it. Neither one 
man’s nor oneset of men’s experience ever amounts to much 
when it antagonizes something that another man or an- 
other set of men have determined to do. Soa furnace 
has been built, and the experiment tried of making coke 
out of shipped coal. With what success, is shown in your 
issue of 15th inst. in the verdict in favor of the Lehigh Coal 
& Iron Co. against the West Duluth Furnace Company. 
As stated, the coal and iron company set up ovens, car- 
ried Connellsville coal to them and made coke, which, 
according to the furnace company, caused their furnace to 
chill and ruined their product. 

Of course it would do just this thing, but whose fault 
was it? If the Lehigh Coal & Iron Co. simply agreed to 
get Connellsville coal and coke it, it did all it promised to 
do. It would require a miracle to make good coke out of 
weathered Connellsville coal and the days of miracles are 
said to be past. The unpardonable blunder was on the 
part of the furnace company in ever making such a con- 
tract. An intelligent investigation of the subject would 
have shown at once the impossibility of making a standard 
coke out of weathered soft coal, and that any attempt to 
take Connellsville coal to Lake Superior, stock it, and 
make a good coke out of it, was doomed in advance to 
technical and commercial failure. 

If coke making at a distance from the mines is to suc- 
ceed at all, a coal must be secured that will resist weather- 
ing. There is reason for believing that thee is such a 
coal, available for lake uses, not quite as pure and good 
as Connellsville, but good enough to make a sufficiently 
strong and active coke to carry out the original idea. 

There are none so blind as those who won't see. I do 
not know those who have been in control of the furnace 
company, but in view of all that has been printed, and 
said and known as to the effect of weathering, on bitumin- 
ous coals generally, and of the utter worthlessness of 












THE IRON TRADE REVIEW. 5 


| Connellsville coal, even after a short exposure to the air, 


it was simply unpardonable that any such attempt should 
have been made, as failure was secured in advance. 
EDMUND C. PECHIN. 


A QUERY ABOUT RAW MATERIALS. 
- We are in receipt of the following : 
PITTSBURGH, PA., Dec. 16, 1892. 
TO THE EDITOR OF THE IRON TRADE REVIEW: 

DEAR SIR:—We note your comment upon protection and 
free raw materials in your issue of November 3rd, concerning 
the Krupps and the German experiment with protection. 

Are we to understand that you favor protection for finished 
goods and not for iron ore, pig iron, steel billets and similar 
items called raw material? Ifso, we shali be pleased to know 
your reasons for same. If one class of the community is to 
walk on stilts, why not all? Very truly yours, 

: H. E. CoLuLins & Co. 

For Neal Dow to be put to the proof that he is a Prohi- 
bitionist or for Henry Watterson to have to make affidavit 
that he believes in revenue reform, occur to us as some 
what descriptive of the position of Zhe lron Trade Review 
in being called upon to state its position as to the raw 
materials tariff. In the sanctums of metropolitan daily 
journals, whose work has so large an element of celerity in 
it, the occasional lapse of editor or poof-reader is uniform- 
ly due to a frisky feline that haunts the office night and 
day. But since the luxury of an office cat is denied to 
weekly journals, their inadvertencies must be boldly con- 
fessed. The paragraph to which our friend calls attention 
was clipped from an Eastern contemporary, who believes 
in selective protection. In some inscrutable manner the 
credit got away, and though the item was separated from 
editorial matter, it seems to have put us under the suspi- 
cion of propagating heresy. We want to re-affirm in 
plainest English Zhe /ron Trade Review's firm belief in 
such a tariffon raw materials as shall protect American 
capital and labor engaged in producing them. There is 
no material under discussion by the tariff doctrinaires that 


”? 


is ‘‘ raw” in the sense of having no labor bestowed upon it. 
The trees of the forest and the iron ore in the hills are 
raw materials, but the saw-log and the iron ore of the 
stock-pile are not. Wherever American labor walks on 
“¢ stilts,’ 
treads the ground, there is protection’s field. 

The removal of the duty on iron ore would be a costly 
blunder. It would cause foreign ore deposits to be vigor- 
ously wrought, and would be of some benefit to investors 


>? 


while the foreign laborer in the like employment 


in Cuban mines, who put in their money when there was 
every expectation that the tariff on iron ore would con 
tinue for years, but it would be only harmful to iron min- 
ing capital and labor, both North and South. We mistake 
the temper and interest of Southern iron makers if they 
do not make known to their Congressmen in unequivocal 
terms their opposition to the admission of iron ore duty 
free. 


‘*TWENTY YEARS OF PROGRESS.”’ 

Under this title Mr. James M. Swank contributes to 
the U. S. Geological Survey’s report on the mineral re- 
sources of the United States in 1891, a comprehensive 
review of the marvelous development of iron and steel 
making in this country since 1872. The 32-page pamphlet 
in which this summation is embraced is just from the press. 
It is somewhat fresher than the average publication through 
this government channel, bearing date of Dec. 1, 1892, 
and containing a reference to the first shipments of ore 
from the Mesaba. 

Beginning at iron ore and running down the line to cut 
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and wire nails, Mr. Swank gives an outline portrait of the 
iron industry in the United States with the amazing de- 
velopments of the last 20 years. It might well be made a 
companion piece to the industrial section of President 
Harrison’s last message, so pertinent is its testimony to 
the effect of the tariff policy of the government in the 
periodit covers. We group together a few of the most 
representative facts it brings out: 

From 3,031,891 tons in 1870, iron ore production in the 
United States went to 16,036,043 tons in 1890, falling to 
14,591,178 tons in 1891. This is one of the industries 
that we are told should not be protected, notwithstanding 
that under the stimulus of protection the United States 
passed Great Britain as an iron ore producer in 1890, and 
is producing nearly all the ore she uses, while Great 
Britain’s record fell from 14,546,105 tons in 1889, to 12,- 
777,689 in 1891. 

Michigan, Wisconsin and Minnesota now produce 
more than one-half of the iron ore mined in the United 
States. 

By the development of Bessemer and open-hearth steel 
industries, and by the substitution of steel for iron and the 
economic necessity of using the purest ores for all pur- 
poses, there has been a displacement of the inferior ores 
once in general use in the United States. 

The shipment of Southern ores to Indiana, Ohio and 
other Northern furnaces began in 1872, and ended in 
1874. These ores when delivered cost $7.75 to $9.25 a 
ton, and it took two tons of them to make a ton of pig iron. 

From 2,548,713 tons in 1872, pig iron production in 
the United States rose to 9,202,703 tons in 1890. It was 
8,279,870 in 1891, and this year will fall about 60,000 
tons short of the big record of ’90. Great Britain’s climax 
was reached in her 8,586,680 tons in 1882, and since that 
time, the decadence has been going steadily on, with 
slight fluctuations. . 

In 1890 the United States took the place of Great Britain 
as the world’s greatest producer of pig iron and bids fair 
to maintain the lead. 

In the 20 years from 1872 to 1891, Vermont and Utah 
have dropped out of the list of pig iron producers. Min- 
nesota entered the list in 1880 and California, Washington 
Territory and Colorado the next year. ‘The habitat of the 
pig iron industry of the country has changed little in these 
20 years, the author says, if we except the extraordinary 
record of Alabama. The change in production by fuels 
is shown as follows: 


1872. 1890. 
MU riba dl ecunctsbncssbsev kuch bvapsseunen 1,407,058 2,448,781 
I aici iea Sestoaevbie <b Dose caseh save sonveyens 946,913 751545725 
Gobo net bvinibbiebtrusceehbexssuniuees 500,587 703,522 


Of the 2,448,781 tons set down to anthracite in 1890, 
only 279,184 tons were made with anthracite alone, the 
remainder being made with anthracite mixed with coke. 

The progress in home pig iron production in these 20 
years is attributed to railroad expansion, the increased 
demand for structural iron and steel and cast iron pipe, 
the cheapening of pig iron, through improved practice, 
and the maintenance of protective duties. 

The production of Bessemer steel has kept exact pace 
in the last few years, with the increase of pig iron, there 
being 3,220,517 tons of Bessemer pig produced in 1887, 
out of 7,187,206, and in 1890, 4,583,424 tons of Bessemer, 
out of 10,307,028—45 per cent. of Bessemer in both 


instances. 
From 11,838 tons in 1860, the home production of steel 

rose to 4,277, 

tons, being 


I in 18go0, the record for 1891, 3,904,240 
tjhighest. 


} 
‘ 
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Great Britain maintained the lead as a steel producer 
until 1886, when the United States made 2,562,503 tons 
against 2,344,670. In 1888 and 1889 Great Britain again 
led. In 1890 the United States went to the front again, 
and last year had a product of 3,904,240 tons against 
3,256,543 tons for Great Britain. 

In the 20 years, our rolling mill industry has trebled 


production, the aggregate for all mills in 1890, the year of 


largest production, being 6,745,620 tons, against 1,966,445 
in 1873. The comparative records of some of the South- 
ern States do not tally with the general result, however, 
as this table shows : 





1573 I8QI 
a EEE Lee oe eee eee Ae eee 12,808 32,754 
I edit alin ies nice baidinkebinakentannins 10,624 3,196 
CSE vee See ee a ee 500 34,022 
RO i ee ose ratios Ba ends usted 16,561 10,336 
os GER ae eee, errs 58,025 37,618 
98,518 117,855 


Tennessee, Maryland and Georgia have lost ground in 
the amount of rolled iron produced, in the 20 years, while 
the other States named have made an advance only suff- 
cient to bring the aggregate 20 per cent. beyond what it 
was in 1873. Assuredly, the need of the South is industries 
that will work up some of its crude iron into finished forms 
for consumption in its own bounds. 


In his ‘‘ Twenty Years of Progress in Iron and Steel,” 
just put out by the U.S. Geological Survey in preliminary 
pamphlet form, Mr. James M. Swank refers to the increase 
in the weight of rails used by the railroads of the country 
in that period. Twenty years ago, 60-pound rails were not 
used more than those weighing 50 or even 45 pounds; 
more recently 70 and 85 pound rails have been used, the 
standard section of the Pennsylvania Railroad being an 
85-pound rail. The New York Central now has five miles 
of 1oo-pound rails and the Pennsylvania has placed an 
order calling for the same weight. ‘The average weight 
per yard of all rails made by the Illinois Steel Co. in the 
last four years—those weighing 50 pounds and upward— 


has been: 1889, (from May 1) 63.75 pounds; 1890, 
66.80 pounds; 1891, 66.95 pounds; 1892 (to Oct. 1) 


68.10 pounds. 


EVERYBODY who knows anything about the subject, knows 
that the history of the rail trade for many months has been one 
of great depression. All of the prophets have been confounded 
over and over again by the refusal of railroads to place orders 
for the rails. 
nobody can tell. 
affairs—complicated. 
tion refuses to reduce prices, and perhaps the railroads think 
that they can hold out as long as the rail makers can.—[Rail- 


What it means, and when the depression will end, 
Undoubtedly the case is, like most human 
At the same time, the Steel Rail Associ- 


road Gazette. 

And profits, as well as prophets, are ‘‘ confounded,”’ 
meanwhile. The last sentence of the above quotation 
explains the situation. 
rail mills to put down the price. 


to it. 


The railroads are waiting for the 
There isn’t much else 


Tue Colliery Guardian does not think that gloom is 
always to hover over the British iron industry : 

There can be no doubt that the general results indicated by 
the figures which we have been summarizing are of a discour- 
aging character; at the same time action and reaction are an 
irresistible law of commerce. If deliveries are restricted one 
day, we hear the next that stocks have become reduced, and 
this will probably prove true in the future as it has proved 
true in the past. It is impossible to suppose, also, that rail- 
way construction has attained its full development, either in 
Africa, British India, Australasia, Canada, or otherfparts of the 
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world in which our ironmasters fhave been in the habit of 
doing business. Sooner or later, then, we shall have to record 
achange for the better, but for the present British ironmasters 
are undoubtedly having a trying time of it. 


Dixie's Christmas number, with its 120 pages, divided 
about evenly between its splendid array of special articles 
and its equally splendid advertising outfit, simply out- 
Dixie’s Dixie. Prize essays on the best methods of South- 
ern development are a feature of the issue, and able con- 
tributors and bright artists bring together the solid and the 
beautiful. Déxfe is true to the industrial South, and keeps 
pushing. 

A New Coke Field. 

With the development of the New River coke region in the 
lower end of this State, now well under way, there will come 
into the market the most formidable rival the Connellsville 
region has ever encountered in the field of business rivalry. 
The announcement was made sometime ago that a syndicate 
had purchased 100,000 acres of coal lands along the valleys of 
the New and the Gauley rivers and Loup Creek in Southern 
West Virginia and would develop them on an immense scale. 
The work of development was begun by the double tracking 
of the Chesapeake and Ohio railroad through West Virginia 
and the building of branches up the Gauley river and Loup 
creek to tap the seats of manufacture. Soon the wild and 
picturesquely beautiful regions will be lit up by the glare of 
innumerable coking furnaces and the biue dome of heaven be 
obsured by columns upon columns of inky smudge. 

The central force of the powerful syndicate undertaking this 
work will be the Vanderbilt millions and the financial acumen 
of the big banking house of Drexel, Morgan & Co. The most 
careful and exhaustive tests were made by experts, and the 
high quality of the coal for coking purposes, was indubitably 
proved before the negotiations were set on foot. Now it is 
merely a question of time until a new, shrewd and powerful 
competitor will appear on the scene and the certain result will 
be a lowering of values in the finished iron and steel products. 
The extensive ramifiations and connections of the Chesapeake 
& Ohio railroad will put the product of the New River fields 
into the markets of the South and West upon a most favorable 
footing and, if the coke comes any where near proving the 
accuracy of judgment of the experts who have examined it, 
will well nigh give them a monopoly of all the Southern mar- 
kets. The force of this competition in the South will be sure 
to bring lower prices for the coke furnished to the furnaces of 
Ohio, West Virginia and Pennsylvania and result in somewhat 
lower values for all sorts of finished material. 

Another result certain to ensue, the extent of whichis a 
matter of mere guess work, will be the new uses to which coke 
will be put. This will be a matter of importance in relieving 
the glut which so enormous an increase of product would be 
certain to bring upon the markets were not some new avenues 
of consumption opened up as well as old ones deepened and 
made broader.—[{Ohio Valley Manufacturer. 

A Strike Against Tin Plate Machinery. 

An Elwood, Ind., dispatch says: For some time there have 
been slight differences existing between Welsh workers in the 
American tin plate factory and the company. On Dec. 17, a 
conference was held between Manager W. B. Leeds and the 
men, The result was that the men refused to work unless the 
company accede to certain conditions. A certain patent 
machine has been introduced into the tinning department 
which does away with the work of one man, and the company 
wants to operate this with an unskilled laborer and pay him 
less than askilled laborer commands. The Welshmen demand 
that skilled labor only shall be employed, as they fear that 
otherwise unskilled labor will take away their jobs. Until this 
is conceded they declare they will not work. It is not known 
just what steps the company purpose taking now, but it is 
thought some amicable adjustment of the difficulty will be 
made in a few days. 


The Akron Tool Co., of Akron, O., are in receipt of an order 
from Laughlin & Co., Ltd., of Pittsburg, for a full set of Mc- 
Neil patent balanced charging barrows to equip their Eliza 
furnace, 
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CONDITION OF BLAST FURNACES OF U.S. 
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[CONDENSED FROM THE AMERICAN MANUFACTURER. ] 
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Ohio Manufacturers Organize. 

The manufacturing and commercial establishments of Ohio 
were represented by upwards of 50 business men at a meeting 
held in Columbus, Dec. 15, to take steps to secure concerted 
action relative to legislation inv«lving their interests. An all- 
day session resulted in the formation of the Ohio Association 
of Productive Industries. Its objects are declared to be the 
promotion and extension of the trade of Ohio; to distribute 
information on commercial and economical subjects; to pro- 
mote equitable principles of trade; to secure concerted action 
by the members on matters of public interest; to discuss and 
correct abuses and to use legitimate methods to protect the 
interest of the membership. Legislation like the Rawlings 
act, a taxing measure which is regarded as unfair to the manu- 
facturers of Ohio, is to be an especial object of scrutiny by the 
new association. Steps will probably be taken to secure a 
change of this law at the coming session of the Legislature. 
W. T. Perkins, of Cincinnati, was chosen president; W. R. 
Warner, of Cleveland, and J. F. Oglevie, of Columbus, vice- 
presidents ; E. P. Wilson, of Cincinnati, secretary ; M. V. Cox, 
of Canton, treasurer. An executive committee was created, 
consisting of one member from each congressional district. 
In view of the movements that have been actively pushed ina 
number of States, with the evident purpose of tax law tinker- 
ing, the steps thus taken in Ohio are only the part of prudence. 
There are evidences that manufacturing interests have been 
marked for hostile legislation not only of national, but of State 
application. This opposition has had its source chiefly in 
political designing, but its effects do not seem to cease with 
the achievement of that for which it was set on foot. 





DUQUESNE (Pa.) Steel Works made 26,713 tons of ingots in 
November, 
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MODE OF OCCURRENCE OF MESABA ORE. 
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The above cuts, reproduced from Mr. David T. Adams’ (Duluth) map of the Mesaba range, indicate the mode of occurence 


of iron ore at the various Mesaba properties named. A comparison of the surface thicknesses of sand and gravel will indicate 


something as to the method of mining to be pursued. The Cincinnati is to be wrought by underground mining, while at the 


Biwabik stripping has been going on for some time. It will be seen that the surface at the Biwabik is deeper than at the Cin- 


cinnati, and it is not unlikely that there will be underground work at the Biwabik, eventually. The question is almost entirely 


one of economical operation. 











CANADA LAKE SUPERIOR ORES. 

Mr. Richard A. Parker, of Marquette, Mich., has written 
interestingly of the Canadian ore fields, tributary to Lake 
Superior ports, and of the possible effect of their development 
upon mining operations in Michigan and Minnesota, if the 
duty on iron ore should be removed. We reproduce the article 
below : 

There are three points now attracting a good deal of atten- 
tion—Aticokan, Arrow Lake and the vicinity of Gunflint Lake, 
Canada. Here the Laurentian gneisses have been traced north- 
ward to the west end of the lake, across the border and range 
a little north of east, about halfa mile toa mile anda half, 
north of the lake. On the south side, the Animikie slates hold 
in more or less isolated areas deposits of hard hematite of good 
merchantable grade and of a Bessemer quality. 

One Paulison, of Minneapolis, has been operating here this 
fall, and is now sending in machinery for the winter’s work. 
There is probably 5,000 tons of ore on the dump. So far the 
workings are quite shallow in this, resembling the develop- 
ment at the Mesaba range, of which this section is doubtless a 
continuation. 

The gabbro overflow found both south and north of the lake 
contains deposits of ore lying horizontal, as though they filled 
in the troughs caused by the synclinal folds in the erupted 
gabbro. These ores, however, were doubtless hematites ori- 
ginally, and by the heat have been partly deoxided into mag- 
netites. They usually carry a noticeable percentage of titanium, 
an element quite common in this district, and which must, of 
course, be guarded against by any intending purchaser of such 
lands. 

The building of the Port Arthur, Duluth & Western Rail- 
way, from Port Arthur southwesterly, and following the foot- 
hills of the gneiss range, will open this district and afford 
opportunities for explorers to examine these lands, that will 
be apt to bring to light some of the mineral deposits that are 
now hidden. The road, after leaving Gunflint Lake, turns 
south, and will, it is expected, next Summer reach Tower, 
Minn., thus affording shipping facilities for mines along its 
route, both in the United States, at Two Harbors, and in 
Catnada, at Port Arthur, 





Large tracts of land are now being surveyed and}purchased 
from the Dominion by Americans, upon which it is expected 
iron ore deposits may be found. There are several large areas 
on the other side of the boundary line that are covered by the 
iron-bearing series of rocks that are closely allied to those of 
the Mesaba range. The quartzites are somewhat finer grained 
and more apt to be bedded there than here The greenstones 
both compact and conglomeratic abound, while the brecciated 
jasper seen in Canadian ere fields is identical with that found 
at Tower, Minn. The logical conclusion to these occurrences 
is that these fields will be explored and more iron fields 
opened up. 

And for what? In the United States there is more iron ore 
produced than the country can consume in spite ef the in- 
creased population and increased consumption of pig iron per 
capita. Should the duty be removed it will be an added incen- 
tive to owners of these lands to prospect and develop them, as, 
if they have iron ore they will want to sell it. The result of 
this vast overyield of ore will be a general cutting of price, 
which means that only the largest mines yielding the highest 
grades of ore can live; that they will make much, ifany, profit 
will be a doubtful question. 

I understand that a charcoal furnace is about to be started at 
Port Arthur, using soft wood charcoal, and for the time being, 
at least, using the spathic iron ores found north of the town. 
These they will doubtless roast, as there are sawmills in the 
vicinity which will yield waste enough to calcine the ore. So 
far,so good—but what of the fuel supply? There is along the 
lines of the Canadian Pacific and Port Arthur, Duluth & West- 
ern roads, large tracts of soft woods (none other grow so far 
north) consisting of spruce, jack pine, white birch, poplar and 
tamarack ; while the wood is conveniently close to the furnace, 
a large fuel charge may be met by its cheapness per bushel, 
but, as is inevitable, the wood will be getting further and 
further away, and the cost, therefore, will be augmenting in 
proportion to the distance it is hauled. 

The furnace cannot be one of the largest, for the fuel will not 
stand the pressure of the burden. None but the largest fur- 
naces to-day can make pig iron at a profit; but right here, 
while on the horns of this dilemma, steps in the Dominion 
government to say that to help them along they will give the 
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manufacturers of iron $2 perton. Thisis guaranteed for three 
years, believe. This will certainly help them out for that 
time, and I have no doubt that it will be continued, as those in 
authority over there see and feel the necessity of encouraging 
their own industries. 

It may not be generally known that during the session of the 
1891 Provincial Parliament the royalty on iron ore was fixed at 
not exceeding 2 per cent. to “be calculated upon the value of 
the ore at pit’s mouth, less the actual cost of labor and explo- 
sives for mining and raising the same to the surface, and shall 
be payable, etc.,” so that the royalty is practically removed. 
And, again, it is provided that “the royalty hereby reserved 
shall not be imposed or collected upon any ores mined, wrought 
or taken until after seven years from the date of the patent or 
lease, thus giving still greater freedom and inducement for 
citizens to enter upon their lands and explore for mineral. 


POWER AT THE EXPOSITION. 


One engine of those to be used at the Exposition is already 
in place, and the rest will be set up as fast as possible. They 
will all be placed in the span between the w-stern end of 
Machinery Hall and the eastern end of Machinery Annex, and 
will occupy a space 1,000 by roo feet. The boiler house stands 
to the rear of Machinery Hall, and is built of corrugated iron 
800 feet in length by 86 feet in width. The floor of the boiler 
house is nine feet lower than the floor of Machinery Hall, and 
a visitors’ gallery 20 feet wide extends the whole length of the 
building. There will be 4o boilers installed, with a combined 
capacity of 15,000 h. p. They will be all of tubular construc- 
tion, and will feed into a “ header” under the visitors’ gallery, 
which willin turn serve steam to the 44 engines to be used. 
The motive power for the Fair will show over 20,000 h. p., 3,000 
h. p. being used for electrical purposes. 

The power to be used in Machinery Hall will be conveyed 
by means of shafting, of which there will be used over a mile. 
Outside of the pumps for fountains, all the motive power of 
the Fair will be confined to Machinery Hall, except a few 
engines which form integral parts of exhibits in the Mining 
Building. For fuel crude oil piped from the oii fields of Ohio 
will be used. This will be stored in 12 tanks, each eight feet 
in diameter and 25 feet long; sunk below the surface of the 
earth in the southeast corner of the grounds. The oil will be 
pumped to the boiler house through a six inch pipe. 

All of the engines being donated for use and having to serve 
also as the exhibits of the various companies furnishing them, 
the position in which they were to be placed was a hard prob- 
lem for Chief Sargeant and his assistants. The solution of the 
difficulty was in the arrangement of the engines in blocks, 
with wide aisles between. Three of these blocks are given up 
to the are light machines, of which there are 100. Besides 
these there are twelve large dynamos for incandescent lights 
and 20 power generators. The following is the official list of 
engines to be installed and their builders : 
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ON THE EDITORIAL TABLE, 


“The ABC of Iron” is the title of an octavo volume of 100 
pages, just issued by Chas. W. Sisson, of the firm of Geo. H. 
Hull & Co., Louisville, Ky. The author explains in the preface 
that the increasing inquiries as to the nature and properties of 
iron led to the publication of the work, which is designed for 
those who would be discouraged by the voluminous and tech- 
nical works extant, and have not access to the learned discus- 
sions in societies and mechanical institutions. Mr. Sisson does 
not claim originality. He has put in much that is his own 
and has, besides, been a judicious editor and condenser. There 
are chapters on iron, pig iron, constituents of iron, numbering 
of pig iron, grading of iron, how to reduce cost of mixture, 
steel, physical properties of metals, with valuable statistical 
matter and condensed history of iron. Mr. Sisson has suc- 
ceeded well in simplifying and boiling down the essential facts 
about the king of industries, and his book will no doubt be- 
come a familiar piece of furniture in the foundries and other 
iron concerns of the country. The price is $2. 

The Jeffrey Mfg. Co., of Columbus, are now preparing their 
illustrated catalogue, which will be completed and ready for 
distribution by Jan. 1, 1893. It will be the most complete cata- 
logue they have published, consisting of 256 pages, and con- 
taining illustrations and lists of all the material they manu- 
facture, including their chain belting and engineering special- 
ties, as well as their coal handling and mining machinery. It 
will be valuable to all users of machinery and a copy can be 
had on application. 

The Cleveland (O.) Twist Drill Co. send us a ’93 calendar, 
with memorandum leaflets attached, giving space for several 
jogs to the memory, under each day. The heading, in red and 
blue, calls attention to the Cleveland Twist Drill Co. and its 
establishment in 1874. 

The Magnolia Anti-Friction Metal Co. have sent out a triple 
felt pen-wiper, that, with the familiar magnolia blossom and 
the equally well known advertising formula that goes with it, 
tells of the wide-spread use of this company’s anti-friction 
metal. Aline to 74 Cortlandt street, New York, will bring a 
duplicate of the one that lies before us. 

The disposition of the magazine to try an occasional bit of 
color illustration is seen inthe Christmas Wide Awake, which 
uses with good effect Henry Sandham’s study in colors for 
frontispiece and opening page. The whole number has a 
Christmas flavor, and every story and illustration is on the 
high scale always maintained by this excellent young people’s 
magazine. 

The Garvin Machine Co., who manufacture and deal ina 
large variety of iron-working machinery, at Laight and Canal 
streets, New York, have adopted a very sensible and service- 
able form of catalogue, binding together in it single page 
descriptions and illustrations of their various machines. Each 
page iscomplete in itself, and the leaves are printed on but 
one side. The whole is bound together with staples, so that 
any leaf may be detached if desired. Drills, lathes, shapers, 
planers, power presses and drill chucks are shown in all sizes, 
and cescribed in detail. 

The Christmas number of The WholeFamily, which is No. 3 
of the new magazine the Russell Publishing Co., of Boston, 
recently brought out, is beautifully-covered and well-filled. 
Its departments, that include something for each member of 
the family, are carefully edited, aud the whole is bright, at- 
tractive and wholesome. Ella Wheeler Wilcox contributes 
the special story of the Christmas number, and there are a 
number of well illustrated features. The subscription is $1 a 


year. 


A Remarkable Furnace Record. 

Blast furnace No. 4 of the Ensley Division of the Tennessee 
Coal & Iron Co., that has just gone out of blast for repairs has 
made the remarkable record of 175,266 tons of pig iron, on an 
average of 105 tons per day, having run 1668 consecutive days 
or four years and 208 days, of 365 days to the year, without the 
fire ever being taken out of heat, leaving out of consideration 
short stoppages for extraordinary causes which caused them 
to be idle nine days. This furnace was lined throughout 
with the Union Mining Co.’s celebrated Mount Savage fire- 
brick, 
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AMONG THE IRON MINES. 


Marquette Range :— 

Ishpeming /ron Ore, in its last issue, published the season 
shipments of the Marquette mines in the vicinity of Ishpeming 
and Negaunee. For the Marquette range, as far as mines have 
been heard from, /ron Ore now has a total of 2,612,201 tons, 
against a total for all mines for 1891, of 2,511,395 tons. Tak- 
ing in the shipments of other ranges, as already given in these 
columns, it estimates that the total shipments for Lake 
Superior mines for 1892 will be something above 8,700,000 
tons; but the complete record of all-rail shipments will be 
necessary to get at the total accurately. The totals for Ish- 
peming mines are as follows: 











Tons. 

eo ol es alison n delenieie daswsieunace 310,907 
ie. ictsnice sepcasecapisiksaswesmssasoosetbiescnss .. 289,395 
ial ass sinaceseuesinestecncosscacnisacsponeve 287,517 
East New York «+ 40,000 
aire lrsaaiteshnsieiasordcitsisptweieatenrsinenss - 11,220 
Lake Superior........ 371,530 
PEED scacersvecese Bes +» 191,576 
IIE ECL Sran do oi tase haeranh cocbipiancbiuamveterbonbelocneesaiione bueees 9,555 
i a a oo cnbeetpacsilonty 1,511,700 


The gains over 1891 are, for the Cleveland, 89,111 tons; Iron 
Cliffs, 11,125; Lake Angeline, 45,912; New York, 11,122; Lake 
Superior, 62,699; Winthrop, 69,534. 

The Negaunee mines shipped the amounts noted below: 


Tons. 


NLC Aitiad inlantiuinstngg td vbhibiSeintinnddtieeduigsioveamenstibesusieeous 
Grand Rapids pee 
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ai eli ail isin neuapuabsihenssiesuebachoehainuaneemevenseh 
Platt.. 
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The Buffalo fell off 99,795 tons; the Lucy 1,357, and the Jack- 
son 515 tons from 1891. The gains are as follows: Cambria, 
6,887 tons; Lillie, 9,449; Grand Rapids, 13,464; Negaunee, 
21,628 ; Volunteer, 34,431; Platt, 2,676. 

The Pontiacis the name of the new mine on Sec. 12 immedi- 
ately south of the South Jackson, and one that has every 
promise of developing as the largest of the so-called Negaunee 
hematite range. The ore was discovered during the summer, 
and the work of developing commenced in a small way. A 
shaft is now down some 4o feet and the existence ofa large 
body of ore established, the trend of which is east and west. 
Some 500 tons of ore averaging 63 per cent. metallic iron is 
already in stock—mined during the past month, The discov- 
ery is of special importance in that it furnishes another link in 
the connection between the Negaunee range and the Lake 
Angeline mines, and, therefore, is in support of the theory of 
our most experienced mining men that there is a practical 
continuation of the ore range from the Lake Angeline east via 
the South Jackson, Milwaukee, Queen, Negaunee, Cambria and 
Cleveland Hematite to the Barnum at Ishpeming.—[Negaunee 
Iron Herald. 

The second month’s operations under the 8-hour system at 
the Lake Angeline mine shows a gain over the average for the 
nine months preceding the month of October of this year of 
434 pounds of ore per day per man, and of 450 pounds per day 
per man over the average of the best two months in the nine 
previous to the inauguration of the trial. The showing is not 
as good as that made for the first month of the trial, which 
gave a gain over the best month of the nine previous of 730 
pounds per man. 

All operations by the New York mine will stop with the 
opening of the year. The ore is practically exhausted, and 
machinery and tools will be hoisted and sold. 


Mesaba Range :— 

Richard A. Parker informs us that he has seen red slate, 
identical with that of the Gogebic, underlying the black slates 
of the Mesaba range and in it recognizes the one link that had 
been missing to make the similarity of the two ranges com- 
plete. He thinks another range will be opened south of that 
now developing.—[Iron Ore. 

The stock pile on the Cincinnati taken out by the Standard 
Ore Co. now amounts to 7,000 tons. Since September 18, when 
the first bucket was hoisted, from the first hoisting shaft on 
the range, the company has driven and timbered nearly 1,000 








feet of entries and taken out 7,000 tons of ore. The mine is 
being equipped with four large drums and 100 horse power 
boilers. Skips are being put into four large working shafts 
turning out 500 tons each per day. The stock pile analysis 
shows the following: Iron 63.40; silica, 6.47; manganese, 
0.28 ; alumina, 0.87; lime, 0.42; magnesia, 034; sulphur, 0.021 ; 
phosphorus, 0.35. 

The decision of the Duluth & Iron Range Railroad Co. to 
build a line from a point on their road, between Duluth and 
Two Harbors, straight into the Mesaba district is a wise busi- 
ness move, in view of the extent to which their line from Tower 
Junction and Ely to Two Harbors is taxed during the shipping 
season. The proposed line would give them a loop that would 
permit of handling the traffic that the Mesaba is to furnish, 
without disturbing the business of the main line. 


Menominee Range :— 

The Sheridan, located at Iron River, has produced about 
50,000 tons of ore this year. There is no truth in the report 
that the equipment is to be removed to the Mesaba range. 

It is expected that several weeks will elapse before unwater- 
ing can begin at the Hamilton and Ludington. 

The big pump at the Chapin is nearly ready for work. The 
water has thus far been lf#fted by the plunger pumps from the 
east end of the mine. A water level has been driven from that 
portion of the underground workings to the west end where 
the new pump is located, and the water of the mine will be 
directed into this new channel when the new pumping ma-. 
chinery is ready. There will be five feet of ground to blast 
out to complete the waterway. 


Vermilion Range :— 

The Duluth & Iron Range ore dock extension plans embody 
three projects. The first is to extend No. 4 dock 500 feet; the 
second, to build 500 feet of No. 3, and the third to build com- 
plete No. 3dock. The increase in capacity under the first pro- 
position would be 84 pockets of 180 tons each; in the second, 
go pockets, and the third, 168 pockets. It is probable that No. 
4 dock will have 500 feet added and that No. 3 will be built 
complete 1,000 feet long. This will about double the present 
capacity of the docks by adding a total of 252 pockets with a 
capacity of 45,360 tons.—[Duluth Herald. 


In General :— 

The samples from the first cargo of Sigua, Cuba, iron ore, 
landed at Philadelphia recently, showed the following results 
on analysis at Harrisburg: Metallic iron, 65.850; copper, 0.008; 
sulphur, 0.037; phosphorus, 0.015; alumina, 0.801 ; lime, 0.260; 
magnesia, 0.172; silica, 3.530. An analysis by the furnace 
company receiving this cargo, made from its own samples, 
showed: Metallic iron, 66.61; phosphorus, 0.010, A portion of 
the same cargo also went to the Midvale Steel Co., which reports 
the following as its analysis: Metallic iron, 67.576; phosphorus, 
0.014; sulphur 0.026; alumina, 0.709; lime, 0.620; silica, 1.400; 
magnesia, 0.111. The second cargo of 2,400 tons was brought 
by the English steamship 7orgorm, to Philadelphia. Samples 
taken and analyzed by Andrew S. McCreath, of Harrisburg, 
showed: Metallic iron, 63.350; phosphorus, 0.014. Other car- 
goes will follow at regular intervals. 

The Thomas Iron Co. has found a valuable vein of iron ore 
near Zionsville, Pa. The engine and other machinery have 
been placed and ore is being taken out and placed on the 
wharf at Zionsville for shipment to the company’s Saucon 
furnaces at Hellertown. 

THE Shell Cycle Fittings Co., of Toledo, manufacturers of 
cycle parts and sundries, will build at once, and expect to be 
ready to fillorders by Feb.1. They are in the market fora 
boiler 16’x60”, an engine of 65 horse-power, bolt and nut ma- 
chines, blowers, drills, drop presses, dynamo, elevator, emery 
wheels, files, lathes, gear cutters, pulleys, hangers, shafting, 
milling machines and portable forges. 

A CONTRACT has been entered into between the Iron Cliffs 
Co. and Messrs. P. H. Carroll and Samuel Redfern of Negau- 
nee, Mich., for the operation of the company’s Pioneer furnace. 
Stack No. 2 will be put in blast about Jan. 1. Forty men will 
be employed and 50 to 60 tons of pig iron turned out daily. 
About 7,000 bushels of coal will be consumed each day. 
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NEW HOISTING AND CONVEYING SYSTEM. operations where there is a convenient water power. A re- 

- versible water motor is geared directly to the hoisting drum, 

The prodigious development in mining and quarrying in- which may be situated some distance from the tower, the 

dustries in the past few years has opened a field for improved cable being led over suitable supporting sheaves. Where the 

machinery for handling these classes of products. There is a water power is situated at a distance too great to render this 

large and constantly increasing demand for hoisting and con- method practicable, electrical transmission is used, a reversible 
veying machines which will rapidly and cheaply transport x 


these bulky and heavy substances. Many different systems 
have been placed upon the market to meet this demand, some 
working well under certain conditions, while wholly unfit for 


others. 
The transportation of coal and ore demand the rapid loading 
and unloading of vessels and cars. Forthis, the usual form of | : 


apparatus used is a suspended bucket, hung from a movable 
carriage running upon an iron or steel truss. At the mines, 
however, it is often impracticable to erect such a truss, and in 
place of it a suspended steel cable is used, which will permit 
of great distances being covered at a comparatively small cost 
of erection. 

The cut on this page represents a hoisting and conveying 
system patented by Mr. H. R. Palmer, of Cleveland, which is 
applicable to all forms of hoisting and conveying machines | 
now in use, whether truss or cableway, and may be used either sie 
upon an incline oralevel. Referring to the detail view, it 
will be seen that the operations of raising and lowering the load, 
as well as traversing, are performed by a single cable actuated 
by asingle drum hoisting engine. One end of the flexible, or K 
moving cable, is attached to the load carriage; thence it passes , M 
to the hoisting tower, and through a gripping device, by 5 ae 
means of which it can be securely held in any position of the C 5 
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load or carriage. 

Thence it passes around a fixed sheave in the tower toa z = 
suspended tackle block and up to the top of the tower again, [a ghaled CE 
thus forming a take-up loop to provide fe~ the slack cable ‘ 3 ge 
caused by raising the bucket. From the top of the tower, the = = 
rope passes around the engine drum, a sufficient mumber of 
turns being taken to prevent slip. r 

From the engine drum it is carried back to the top of the rn 
tower, and from there to the further point of suspension, 
around a sheave and back to the carriage, here passing through 
a face block tackle for raising and lowering the load. 

To the tackle block of the take-up loop is fastened an auxil- ~ 
iary cable passing through a sheave at the base of the tower, G o— he 
thence to the top, and through a gripping device similar to | % We 


the one previously mentioned. Suspended from the end of a fl 
this cable is a weight approximately equal to the weight of the ie ’ 
ae |i 

of power in operation. The grips are operated by small cables, G@ , 
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bucket. This counterbalances the bucket, and effects a saving 
led over sheaves to the engine, and controlled by a lever-stand 
within teach of the engineer, 

The operation of traversing is as follows: The auxiliary 
cable is gripped, the other being released. The revolution of 
the engine drum causes the carriage to travel in the direction 
desired. Reversing the engine reverses the direction of the 
carriage and load. Assuming the carriage to have reached 
the point at which it is desired to lower the bucket, the posi- 
tion of the grips are reversed, the auxiliary rope is released 
and the operating cable fastened. The revolution of the en- 
gine drum shortens the take-up loop and raises the counter- 
weight, paying out the cable on the opposite side, and the 
bucket descends by its own weight. Reversing the engine 
reverses the operation, raising the bucket, the counter-weight 
descending and assisting the engine by gravity. The tension 
caused by this weight also serves to keep the cable wound 
tightly upon the engine drum. The operations of traversing 
and hoisting can be performed at the same instant, thus 
effecting a saving of time in many instances. By using 
compound tackle blocks and increasing the weight, any de- 
sired drop may be secured for the bucket with a moderately 
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sized tower. 

It will be seen that this system requires no automatic 
catches nor locks upon the carriage, nor bumping blocks 
upon the track or cableway. It also renders a separate face electric motor driving the drum in place of the water motor. 
rope and hoisting drum unnecessary. When the load is to be transported great distances, ren- 

The cableways are equipped with carriers to sustain the dering a single suspension impossible this system permits 
endless cable, and prevent undue sagging when not under of a series of suspensions, a modified form of carriage being 
tension. These carriets are entirely automatic in their action used in such cases. Thus, a mountain may be crossed, the 
and do not require the presence of distributing cables. cableways being led from one side up to the summit, and then 

This cableway system is particularly adapted to mining te any desired point beyond, 
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SHOP AND FOUNDRY. 


NUMBERING OF IRON. 





In his “A B C of Iron,” just published, as noted elsewhere, 
Mr. Chas. W. Sisson gives a valuable chapter on the “ Number- 
ing of Iron.” He refers to the present method of selling pig 
iron by the appearance of the fracture and the different classi- 
fications of the different districts, and saysthat the multiplicity 
of grades and the variations in grading must soon !zad to the 
sale and purchase of pig iron by analysis. The classification 
which Mr. Sisson regards sufficient for practicz1 purposes, takes 
in Nos. 1, 2 and 3 foundry, grey forge, and mottled and white 
iron, under anthracite and coke; Nos. 1, 2,3 and 5 foundry and 
Nos. I, 2, 3, 4,5, 6 and 7 car wheel, under charcoal. Besides 
these, he takes account of the soft and silvery irons of the 
South, and of Ohio silicized irons, containing from 4 to 10 per 
cent. of silicon, used to soften other irons and to make them 
run fluid ; also of the low phosphorus and sulphur irons used 
in the open hearth and Bessemer process of steel making and 
the low silicon and high phosphorus irons used in the basic 
process. 

Carbon in pig iron enables the eye to distinguish the differ- 
ent grades; the softest grayest iron having almost all the car- 
bon in the graphitic or uncombined state, while the hard and 
white irons have it nearly or wholly combined. The author 
goes into the details of numbering as follows: 

ANTHRACITE AND COKE [RONS.—WNo. 7 Foundry is the dark+ 
est of the numbers as well as the softest, as it contains the 
most graphitic carbon. It is used exclusively in the foundry. 
In appearance the fracture is dark in color, rough, open grain ; 
tensile strength and elastic limit low; turns soft and tough. 

No. 2 Foundry is more generally used in the foundry than 
any other grade. The grain is not so open and large as No. 1 
Foundry, but the iron is harder and stronger, although less 
tough and more brittle. These two grades, especially No. 1 
Foundry, become very liquid when melted, and will run into 
castings of the frailest and finest structure. The high numbers 
do not become so liquid when melted as Nos.1 and 2. Graphi- 
tic carbon and silicon are both less in No. 2 than in No. 1. 


No. 3 Foundry is used for both mill and foundry purposes. 
It is much stronger than Nos. 1 and 2, the grain being closer 
and more compact. It turns hard, is less tough and more 
brittle than No. 2. The strength for tension seems to reach 
its limit in this grade. It is less liquid than Nos. 1 and 2 and 
is, therefore, better adapted to heavy castings. The percentages 
of graphitic carbon and silicon are smaller and combined car- 
bon larger than in No. 2. 

Grey Forge iron is midway between No. 3 Foundry and 
Mottled, and is used principally in rolling mills. It turns 
hard and is weaker than No. 3, color lighter and verging into 
a white background; grain very close. Graphitic carbon and 
silicon in smaller proportion than in No. 3, and combined car- 
bon in larger. 

Mottled: Except in the case of heavy castings requiring 
great strength and closeness of grain, where it is mixed with 
other irons, Mottled iron is used exclusively for puddling pur- 
poses. Turns with great difficulty, less tough and more brittle 
than Grey Forge. Graphitic carbon and silicon lower than in 
Grey Forge and combined carbon higher. 


White : It is only when a furnace is working badly that this 
grade is produced. It has a smooth, white fracture, no grain 
and is used exclusively in a rolling-mill; tensile strength and 
elastic limit very low; too hard to turn or drill, as the carbon 
in this grade is about all in the combined state. 

No. 1 Soft, in grain is similar to 1 and 2 Foundry, lighter in 
color, quite soft and fluid with fair strength. 

No. 2 Soft runs between a 2 and 3 Foundry, except that it is 
light in color and is higher in both graphitic carbon and sili- 
con. These irons, together witb silvery irons, which are light 
in color and high in graphitic carbon and silicon, are used, as 
the name would indicate, for mixing with stronger and closer 
grained iron to make them soft and run fluid. 


CHARCOAL IRONS.—Foundry irons made from charcoal are 
considerably stronger, and, because of the fuel, are much 
freer from impurities than irons made from coke orcoal. The 
grain of charcoal irons of the same numbers as coke runs 





closer. They are used in foundries where great strength is 
required in castings. 

Car WHEEL IRoNS.—No. 1 is the softest grade, of which very 
little is used. It will not chill, and is used for ordinary 
castings. 

No. 2 is produced in considerable quantities. It is closer 
in grain, is generally free from chill, is used for making malle- 
able castings from furnaces and in remelting old wheels for a 
softener. 

No. 3 is a harder iron and chills from one-quarter to three- 
quarters of an inch ; is much used with softer irons in manu- 
facturing car wheels. 

No. 4 is a still harder iron and will chill from three-quarters 
to one and one-quarter inches. This grade is used almost 
entirely for car wheel purposes. 

No. 5 is about half white in the pig, and will chill from one 
and one-quarter to one and three-quarter inches. 

Nos. 6 and 7 are white iron. 

Nos. 5, 6and 7 are mixed with softer irons in car wheel mix- 
tures, and are also used in making chilled rolls. 

There does not seem to be any standard governing furnaces, 
so far as the analysis of the different grades are concerned. 
This is accounted for by the variations of the constituents in 
iron ores as well as the character of fuel used, which make it 
impossible to establish an analysis that would be accepted by 
all furnaces as a standard. 

It would be possible to regulate the graphitic carbon and the 
silicon, which the grades should contain, but not the other 
impurities. 

We give analyses showing about the average proportions of 
the elements found in the several grades: 

ANALYSES. 
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The Lake Superior and other Northern irons having a ten- 
dency to red-shortness, and the Southern irons having a ten- 
dency to cold-shortness, has resulted in the mixing of the irons 
from the different sections to very great advantage. 





SHOP ROOFS AND FLOORS. 


An interesting topic of discussion at the recent meeting of 
the American Society of Mechanical Engineers, at New York, 
was the paper of Prof. John E. Sweet, of Syracuse, N. Y., on 
the weaving shed design for the construction of machine 
shops. Prof. Sweet pointed out that there were many advan- 
tages in this plan, which was that of a one-story structure in 
sections, separately roofed, with the north sloping side of 
glass. The common salt-block construction, including a cen- 
tral high section witha gallery on either side, has this disadvan- 
tage in a shop so small that one foreman has control of all the 
machinery—he has to “see saw” across from side to side, 
worming his way through the erecting section, whereas, with 
the erecting floor at one side the machine tools are concen- 
trated. With asmall shop, too, the climbing up and down 
stairs is not only a nuisance, but absolutely costly. Things 
can be moved in an elevator very cheaply, but carting, loading, 
unloading, and carting again, spoilsthe economy. It is doubt- 
ful if there is any saving in two or more storied shops, except 
in real estate, and when as much ground has to be left idle to 
get light as is covered by buildings, then the saving in real 
estate is small, unless the buildings are more than two stories 
in hgight. 

The advantage of the one-story weaving shed (or “ notched ”) 
roof plan is that the building can be extended to any length 
in either direction, or to any width in one direction, without 
interference with light, with advantage in heating, and with 
the advantage of having everything on one floor, and that 
floor a solid one. The section for traveling cranes can be of 
any hight and width, without interfering with the weaving 
shed structure or light, by placing it on the south side. 

The question of snow, which seems to be the bugbear to 
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every one first thinking of the weaving-shed roof, is one re- 
quiring hardly a second thought. Making the gutter of cast 
iron of any convenient shape, and putting it inside the build- 
ing, with the heating pipes adjacent, is all that is required. 
Keeping the gutters clean is all there is to it, and snow and ice 
will thaw sooner in cast iron than on the wood planking when 
the heat comes from the lower side. 

The question of shop flooring was also considered in the 
paper. Prof. Sweet regarded the dirt floors of the French 
hardly satisfactory; neither are the brick floorsof the English. 
The following plan was followed at the Straight Line Engine 
Works. The earth was excavated to a depth of 27 inches be- 
low the floor line, and rolled with a heavy roller, the soft 
places filled, and again rolled and leveled. Building stones of 
the cheapest sort—that is, stone too poor for foundation walls 
—were dumped on the ground, and men set to sorting the 
largest pieces and closely packing them on the ground; a strip 
of 2 or 3 feet of this work was kept in advance of the other 
filling, so as to insure its solid character. Upon this was a 
layer of the smaller stone, then broken stone, coarse gravel, 
fine gravel, and lastly, sand. There is no other possible way 
in which each grade can be made to retain its place, except by 
reversing the process and putting the larger above the smaller. 
If mixed indiscriminately, the fine will work to the bottom 
and the coarse come to the top. By following the plan given, 
a solid foundation is secured, upon which is placed nothing 
but 2-inch hemlock plank running one way, with a1 inch 
planed and jointed, but not matched, floor running the other 
way. The advantage of the thin top is that when there is a 
hole worn through, it is but one inch deep at the most, and 
the plain strips of uniform width make it easy to repair. This 
makes a floor on which anything can be set anywhere, except 
the largest of the machine tools requiring separate foundations. 

In the discussion following, Mr. J. F. Holloway described a 
floor put down in a western shop. In the ordinary floor con- 
struction of ground sleepers with plank above dry rot is 
quickly engendered. In the particular floor under considera- 
tion it was proposed to utilize the principle of wood paving. 
If the latter would successfully withstand the wear and tear of 
street traffic it would surely, it was argued, prove a good shop 
flooring. Accordingly the ground was covered with a layer of 
sand, and on this were laid one-inch tarred boards. On these 
again, but at right angles, were laid other one-inch tarred 
boards, and on top of these, finally, were laid the regular wood 
paving blocks, treated in the ordinary way with tar filling, etc- 
This floor, Mr. Holloway stated, fulfilled all the expectations 
which were entertained of it, proving itself a practically ideal 
shop floor. 


SMOKE PREVENTION IN CHICAGO. 





At a dinner given to the officers of the Chicago Society for 
the Prevention of Smoke, at the Union League Club, Friday 
evening, Dec. 16, the annual report of the society, prepared by 
Secretary E.J. Phelps, was read. The Society has been or- 
ganized since Feb. 1, 1892, and has been actively engaged in its 
work since April 1. The total expenses up to Nov. 20 have 
been a little over $11,000, for salaries, legal services, rent, etc. 
The office force at present consists of the secretary, consulting 
engineer, four assistant engineers, a stenographer, and solicitor. 
In his report Mr. Phelps said : 

The society began work on the theory that there were a great 
many people making smoke who would be willing to stop it if 
they knew how. It has, however, been pretty clearly shown 
that the majority of persons whose plants create dense smoke 
are willing to reduce this smoke only when compelled to do 
so. During the first four months of its existence the society 
tried educational methods alone, but always with the intention 
of resorting to legal remedies whenever necessary. Its opera- 
tions have been confined, practically, to the business center of 
Chicago. 

During the months of March, April, May and June about 600 
plants in the business center were visited, and careful investi- 
gations were made as to the conditions under which they were 
working. Adetailed report was then sent to the person con- 
trolling each plant, stating what, in the judgment of the soci- 
ety, would most cheaply and effectively cause a reduction of 
smoke. It was found that reports of this character were very 
little heeded. The society, therefore, determined to adopt an 
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active policy of compulsion, coupled with advice when re- 
quested. Since July 1, up to Nov. 1, about 325 suits have been 
brought by the city, at the instance of the society, as follow 
Stationary plants, 179; locomotives, 82; tugs, 64. Of the 179 
suits against stationary plants, the offender has been fined in 
51; 110 suits have been dismissed upon payment of costs; 2 
lost ; and 16 remain untried. Of the 82 suits against locomo- 
tives, the defendant has been fined in 52 cases; 21 cases have 
been dismissed; 9 remain untried. Of the 64 suits against 
tugs a fine has been imposed in 52 cases; 12 suits have been 
dismissed, and none lost. 

The result of the work on stationary boilers is as follows: 
Of the 600 plants to the owners of which expert advice was 
given, about one-third have adopted some smoke device which 
has reduced the smoke toa minimum, Of the 179 stationary 
plauts prosecuted about three-quarters have been cured, so 
that about 300 or 325 nuisances caused by stationary boiler 
have been abated. In from 100 to 150 other cases the smoke 
has been lessened two-thirds. About ro per cent. of the steam- 
users who have been sued have not materially reduced their 
smoke nuisance, and continued prosecution seems to be the 
only method by which to approach this last class, 

With regard to the railroads, tests were made last spring of 
devices for the prevention of smoke from locomotives. May 1 
a letter was sent to allthe railroads recommending to them 
certain devices and giving them four months in which to equip 
all their engines. Most of the railroads took up the‘subject in 
earnest. Compared with the figures taken in the same way 
last March a reduction since then of 75 per cent. of the smoke 
caused by the locomotive is a conservative estimate. 

The result of the suits against tugs has been that 90 per cent. 
of the nuisance caused by tugs has been removed. 

Torecapitulate: Between 300 and 325 smoke nuisances in 
connection with stationary boilers have been removed; the 
locomotive smoke nuisance within two miles of the business 
center has been reduced 75 per cent.; the tug nuisance has 
been reduced between go and 95 per cent. 

After the reading of the report Mr. Franklin Head discussed 
the causes of smoke, and spoke of the various devices for its 
prevention, giving particular attention to the down-draft fur- 
nace. ‘The greatest trouble,” he continued, “ is that almost 
every boiler in the territory creating the nuisance is doing 
double duty. This is one trouble with the Edison company. 
It has ten boilers when it should have twenty, and it cannot 
have more on account of a lack of space. The society has 
beenvcriticised more on account of the Edison company than 
for any other thing.” 

In the work of the society some mistakes have been made 
and some enemies. The work, however, has been done 
honestly and without fear, and the result has been, upon the 
whole, very encouraging and the labors of the society will be 
continued in the knowledge that much the larger portion of 
the residents of Chicago are favorably inclined ,towards it. 
The force of men now engaged in the service has gained ex- 
perience in the past few months, and it is assured that if 
money be not lackiny, their efforts in the future will be pro- 
ductive of much greater good. 





Deaths. 

Jno. T. Knight, a well known iron man, died at Easton, Pa., 
Dec. 15, aged 70. In 1854 he was associated with others in 
organizing the Thomas Iron Co., now the largest pig iron 
producing company in this country. He was the treasurer 
from the commencement of business until October last, when 
he was elected president to succeed the late Benjamin J. Clark. 
He was known extensively among iron men. 

Henry C. Gould, vice-president of the Gould Car Coupler Co., 
and a promising voung business man, died at Buffalo, Dec. 16. 

Dr. Werner Siemens, who died in Berlin, Dec. 7, has been 
confounded in some of the dispatches with his brother Carl 
Wilhelm, who died in England in 1883. Thenames of Car 
Wilhelm and Frederick Siemens will be associated with the 
open-hearth process of steel making and the regenerative fur- 
nace. Dr. Werner Siemens was a pioneer in electrical engi - 

neering and was head of the house of Siemens & Halske that s 
now building an electrical plant at Chicago. 


THE Mines and Mining Building, Jackson Park,;is nearly 
completed, and will shortly be closed for the winter. 
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NEW FURNACE PLANT, WITH GAS SUPPLY. 





James H. Welch, of Pittsburg, has designed and patented a 
furnace plant, in which gas is to be used as a fuel, and in which 
special reference is had to economy of construction and the 
saving of fuel. The appended illustrations give an idea of the 
manner in which manufactured gas is used in the furnaces, 
instead of coal. In the diagrams a a are gas producers; 6 6 is 
an arrangement to improve the gas, cc are flues to conduct 
gas to the furnaces. The latter, d d, are puddling, heating, 
soaking pit, open hearth, or other furnace, ¢ ¢ are the conduits, 
the one inside, leading from the furnaces, conveying all the 
waste gases or fuel to the stack, the other leading from the 
stack, taking in air which surrounds the inside waste fuel and 
takes up the heat, while the air passes on to the furnaces. The 
furnaces are controlled by gas valve, air and fuel dampers, and 
are used just as any natural gas furnace is worked. It is a 
continuous, direct and not reversible furnace. The inventor 
claims 50 per cent. saving over other direct furnaces and 20 
per cent. over any reversible furnace, Siemens or other regen- 
erative system. In reversing, a certain proportion of the fuel 
is wasted, passing from the checker work to the stack. 

The Welch furnace arrangement absorbs all waste fuel or 
heat by the air surrounding the waste fuel flue and brings the 
air in the furnace to a higher heat, at less cost than in other 
systems. At /is an arrangement that may be used, if necessary, 
to enrich the gas before it is used under boilers for generating 
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be composed of officials in charge of patent and industrial 
departments of the various governments, patent lawyers, lead- 
ing inventors and manufacturers. 

James. A. Allison, Chief of the Department of Manufacture s, 
has been suffering from an attack of nervous prostration, due 
to overwork, and has been granted an indefinite leave of ab- 
sence by Director-General Davis. In the absence of Mr. Allison, 
his assistant, Mr. Frank Williams, will have charge of the de- 
partme nt. 

The interior equipment of Machinery Hall is being rapidly 
pushed by Chief Robinson. Two of the three immense travel- 
ing cranes for use in the building are already on the ground. 
The one sent by the Yale & Towne Co. is erected in the center 
span of Machinery Hall, and is all ready for use. That fur- 
nished by the Morgan Engineering Co. is in process of erec- 
tion, and the third, furnished by Wm. Sellers & Co., of Phila- 
delphia, is now on the way. These cranes operate by electric- 
ity, on a track 1,400 feet long: They each weigh 50 tons, and 
have a carrving capacity of 20 tons. 

The Walker Mfg. Co., of Cleveland, have promised to send 
fac-similes in wood of the large cable and gear wheels manu- 
factured by them. They will form a special exhibit, and will 
be placed outside of Machinery Hall. 

Wm. Cramp & Sons, of Philadelphia, will furnish a wooden 
model of one of their large quadruple expansion steam engines, 
such as are usedin the new U. S. cruisers, for exhibit. 

A mineral cabin will be built inthe Mines Building, by Ohio, 
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NEW FURNACE PLANT, 


steam; at g are boilers or heaters. The inventor claims that 
there is perfect smoke consumption, with great labor-saving 
over the system now in use. If only a few furnaces are work- 
ing, those out of use have only to close their dampers and 
lower damper at the end of conduit. 7 4 7/ show how the inside 
flue is braced inside the air chamber and passages, allowing 
the air to circulate around the waste fuel flue to the stack. 

The general claim set forth on the patent is on a furnace 
plant comprising a series of hearth-furnaces connected with a 
general gas supply, an air-duct for each of the said hearth- 
furnaces and leading to the combustion chamber of the hearth 
to supply the air necessary for the combustion of the gas, and 
a waste-gas duct for each hearth-furnace and extending under 
part of the corresponding air-duct and formed with a channel 
through which passes the said air-duct and which channel 
opens into the respective hearth at the discharge side thereof. 

Mr. Welch applies the designation recuperative to his furnace 
because it makes use of what is being lost by working furnaces 
under the present systems. 





JACKSON PARK INDUSTRIAL NOTES. 





Chief Robinson, of the Department of Machinery, has se- 
cured an unique exhibit for his department. It is, he believes, 
the smallest working steam engine ever made. The diameter 
of the cylinder is ,'; of an inch, length of stroke ,’, of an inch, 
and diameter of fly wheel 54 of an inch. The enyine, boiler, 
stack, and plate on which the whole rests, weighs less than half 
an ounce. It was constructed by Cyrus Chambers, Jr. of Phila- 
delphia, when he was but 16 years old. 

President Bonney, of the World’s Congress Auxiliary, has 
provided for acongress of inventors, to be held in August, ’93, 
by the appointment of a special committee to make the neces- 
sary arrangements. The congress will consider the inter- 
national patent law, treaty regulations in regard to patents, 
uniformity of patent laws andtrade marks. The congress will 
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WITH GAS SUPPLY. 


to illustrate the mineral resources of that State. It wiil cover 
32x61 feet of space, and will be 23 feet high. It will be con- 
structed entirely of Ohio building material, the principal ele- 
ments being the mineral products of the State. 


A Novel Bridge for Chicago. 

In the place of the old S. Halsted street bridge over the 
Chicago river, which was destroyed in a collision lately, it has 
been decided to build a new form of bridge, in the style of an 
elevator. It will consist of a vertical span, 130 feet long, that 
can be raised vertically to a height that will permit the largest 
lake vessel to pass beneath. At each side of the river there 
will be a tower, 200 feet high, which will be constructed of 
steel, and at the top of which there will be the pulleys over 
which will pass 32 steel wire cables one and one-half inches in 
diameter, that will lift the bridge. The towers will be braced 
at the top by trusses to prevent swaying or giving when lifting 
the bridge, which it is estimated will weigh 1,140,000 pounds 
The bridge can be raised to a maximum distance of 155 feet 
from the water’s level, and when lowered will be 14 feet clear 
of the water, allowing tugs and small craft to pass. There will 
be an operating house in the center of the bridge, where a 
device is placed that enables the operator to tell when the 
bridge is raised high enough for the vessel to pass. This will 
obviate the necessity of raising the bridge to its full height for 
a small vessel. The engines for raising the span will be placed 
under the street at the north end of the bridge, and arrange- 
ments will be provided for raising it by hand should the 
engines become disabled. The structure is provided with 
brakes in case of accident, and with hydraulic buffers at the 
tops and bottoms of the towers. 

The chief merit of this style of bridge is that no pier is re- 
quired in the center of the river, and thus a clear passage the 
width of the river is obtained for vessels. 





ESTIMATED home production of pig iron, in 1892, is 9,140,- 
000 tons. 
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BARNES FRICTION CLUTCH PULLEYS. 








The accompanying cuts give detail representations of one of 
the latest improvements in friction clutch pulleys and cut-off 
couplings, manufactured by the J. H. & D. Lake Co., of Hor- 
nellsville, N. Y. Fig. 1 gives a sectional side view of the 
Barnes screw lever friction pulley in released position, showing 
the driving hub keyed to the shaft. 

Fig. 2 is a sectional end view describing the friction hub 
encircled by friction-ring, the former of which is cast in one 
solid piece with the pulleys. Projecting lugs on opposite 
sides of the driving hub of the ring drop into lugs, or lug cavi- 
ties, of the friction ring; and when the clutch is on these lugs 
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take all the driving power. This is an improvement over the 
old bolt fastening system, the bolts of which are more liable 
to be affected by the twisting strain upon the hub from the 
friction of the clutch. At the top and bottom of Fig. 2 is 
shown a simple device which dispenses with much complicated 
machinery and is more than a substitute for the corresponding 
complex parts of some previous inventions. It is a lever nut 
on each side of the friction-ring, one-half of the nut being cut 
with a right thread and the other half with aleft thread. Suffi- 
cient space between opposite sections of the ring is given for 
contraction or clutch, which is effected by means of right and 
left thread screw-bolts entering the lever nut from opposite 
sides, secured by set screws. Duplex levers are attached to 





these nuts at their upper section and to the hub at their lower 
section. When the shipper sleeve is thrown against the flange 
by the operating lever, the duplex lever turns the nut suffi- 
ciently to produce a friction that was never known to lose its 
grip, nor has a thread of these screw-bolts ever been known to 
break. The screw bolts are adjustable to any desired pressure, 
however, in case the clutch should ever become lax. They 
give the pulley a positive grip and absolute release from the 
hub by each opposite shift of the operating lever, without the 
use of springs. The Barnes screw lever friction clutch pulleys 
and cut-off couplings are adapted to both heavy and light 
work, 





AT Burlington, Ia., the McCosh iron and: steel works were 
sold by the sheriff Dec. 15. They were bid in for $75,000 by 
Starker and Remey, trustees of the banks which held mort- 
gages to the amount of $220,000 against the defunct con- 
cern. 
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New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade: 

Chicago, Ill._—Mills Pneumatic Gate Co.; capital, $200,000 ; 
to manufacture and sell railroad crossing gates and crossing 
signal bells ; incorporators: F. W. Mills, H. S. Mills, Edward 
Arnold. 

Detroit, Mich.—Tighe Concentrator Mfg. Co.; capital, $25,- 
ooo ; for the manufacture of Tighe concentrators; incorporat- 
ors: Lewis Tighe, Fred. H. Tighe, Mrs. Letitia Martin, all of 
eDtroit, Mich. 

Philadelphia, Pa.—Norristown Furnace Co.; capital, $50,000; 
for the manufacture of iron or steel or both, etc.; incorporators ; 
E. R. Maun, Rosemont, Pa.; Frank Samuel, Paul Thompson, 
Philadelphia, Pa. 

Canton, O.—The Novelty Iron Co. (incorporated in W. Va.) ; 
capital, $40,000; for carrying on a general iron foundry and 
machine shop; incorporators: W. E. Sherlock, M. C. Sherlock, 
C. H. Elmer, all of Canton, O. 

Chicago, Ill.—Fairview Manufacturing Co.; capital, $100,000 ; 
to manufacture the Preston wood pulley, shaft hangers, shaft 
couplings and shaft boxes; incorporators: Almon E. Preston, 
Levi Eberhary, Samuel A. Craig. 

Ypsilanti, Mich.—Morgan Alcohol Time Signal Co.; capital, 
$12,000 ; for the manufacture and sale of railroad time signals ; 
incorporators: Benjamin B. Morgan, Wm. Guerns, David W. 
Grommon, E. H. Holmes, Ypsilanti, Mich. 

Chicago, Ill._—McEntee Electric Co.; capital, $10,000 ; for the 
electrical construction and equipment bnsiness, and to deal in 
electrical material, appliances and devices; incorporators: 
Wm. Pettis, Chas. Aldworth, Jas. A. McEntee. 

Chicago, Ill—H. Johansen Mfg. Co.; capital, $50,000; to 
manufacture patterns and models of wood or metal and general 
machine work and metal manufacturing; incorporators: H. 
Johansen, Peter I. Johansen, James Johansen. 

Harrisburg, Pa.—South Harrisburg Chain Works; capital, 
$15,000; to manufacture chain or any other article of com- 
merce from metal or wood or both; incorporators: B. F. 
Meyers, C. A. Lee, Patrick Russ, all of Harrisburg, Pa. 

North Tonawanda, N. Y.—The Boulton Carbon Mfg. Co.; 
capital, $60,000; for manufacture of carbons, electrical machin- 
ery, etc.; incorporators: Wm. H. Boulton, Buffalo, N. Y.; Geo. 
P. Smith, Augustus J. Hathaway, both of N. Tonawanda, N. Y. 

Chicago, I1l.—Great Western Wire Works; capital, $20,000; 
to manufacture and sell wire goods, brass and iron goods, 
papier-mache forms, elevator guards, and manufacturers agents 
for same ; incorporators: E. C. Tyler, Wm. D. Barge, Wm. M. 
Johnson. 

Cleveland, O.—The Acme Machinery Co.; capital, $150,000 ; 
for manufacturing and dealing in machinery and any and all 
metals and materials used in manufacture thereof; incorporat- 
ors: F. W. Bruch, C. Greve, M. D. Luehrs, H. P. Eilers, Frank 
N. Zwilling. 

Cincinnati, O.—The Wm. Aufderheide Co.; capital, $25,000 ; 
for manufacturing and dealing in carriages, wagons and vehi- 
cles of every description, etc.; incorporators: Wilhelm Aufder- 
heide, Edward E. Hughes, A. Aufderheide, Wm. Aufderheide, 
Jr., Victor von Wyck. 

New York, N. Y.—Canda Cattle Car Co.; capital, $800,000 ; for 
the manufacture and sale of railway equipment, especially cars 
for cattle, horses, sheep, hogs, etc.; incorporators: Chas. S. 
Fairchild, Valentine P. Snyder, both of New York, N. Y.; Jos. 
L,. Caren, Philadelphia, Pa. 

Cincinnati, O.—The Queen City Mortar Co.; capital, $100,000 ; 
for manufacturing and dealing in mortar of all kinds, mortar 
making machinery, lime, cement, plaster, sand, hair and build- 
ing materials; incorporators: Walter H. Field, S. F. Dana, 
Walter Griffith, L. A. Ault, Ferdinand Jelke, Jr. 

New York, N. Y.—Hercules Ejector Co. (incorporated in W. 
Va.) ; capital, $1,000,000; for dealing in letters patent relating 
to ejectors for raising water or other fluids and manufacturing 
such ejectors, etc.; incorporators: Geo. H. Felt, C. B. Harris, 
W. F. Osborn, M. R. Robinson, New York, N. Y. 

Cleveland, O.—The Cuyahoga Mfg. Co.; capital, $25,000; for 
making, manufacturing, buying, selling and dealing in any 
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No incrustation. 


Repairs reduced to a minimum. 








THE AULTMAN & TAYLOR MACHINERY 6O., 


MANSFIELD, OHIO, U.S. A. 


SOLE BUILDERS OF THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HEAT BOILER. 


Generates the greatest amount steam with least amount heat. 


Can be used equally as well for direct firing or with natural gas. 





WE ARE ALSO BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 





Office, THE ROUKERY, CHICAGO. | 


South Chicago . 


A SUBSTITUTE FOR STEEL | 

IN 

Cross Heads, Crank Shafts, Gears, | 
Hammer Dies, Etc. | 








“MSDOWELLS” 


Works: SOUTH CHICAGO. 


| ’ 
, Foundry Comp’y. 
AN ANTI-ACID METAL 
FOR 
Acid Pans, Smelting Kettles, Hydraulic 
and Ammonia Cylinders. 





THE CARDEN CITY SAND CO., Room 53, 159 La Salle St., CHIcAco, ILL. 


FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola Lining, Boiler Setting, Smoke Stack 


Lining, or Any Other Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZEs. 


ALL KINDS OF 
EFoundrvy Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 





and all such manufactured articles and products as may, from 
time to time, be determined by the company. [Extension of 
province of the company, which is now manufacturing locks, 
door knobs, etc,]; incorporators: J. H. Dempsey, Wm. B. 
Sanders, W. B, Whiting, Lon M. Snyder, Harrison B. McGraw. 

Marion, O.—The Marion Improvement Co.; capital, $10,000 ; 
for improving, manufacturing, buying, selling and dealing 
generally in machinery and articles of manufacture and mer- 
chandise; incorporators: Henry Strelitz, John J. Hane, E. G. 
Allen, John F. McNeal, John A. Wolford, Thomas J. McMurray. 


Bradford, Pa—Bradford Wooden Ware & Enameling Co.; 
capital, $20,000; for the manufacture and sale of wares from 
wood and metals and combination thereof, plain and ena- 
melled; incorporators: Adam S. Wyman, Albert B. Booth, 
Henry W. Ford, Dan’l O. Donnell, Russel J. Straight, all of 
Bradford, Pa. 

Chicago, Il].—Automatic Railway Signal & Construction Co.; 
capital, $2,500,000; to own, buy, sell, lease and control certain 
letters patent for automatic railway devices and to manufacture, 
construct, sell, lease and operate same, together with appliances 
and improvements therein ; incorporators: Wm. H. Hall, H. S. 
Kress, Campbell Allison. 

Chicago, Ill.—Morse Light, Heat & Power Supply Co.; cap- 
ital, $1,000,000; to produce, use, transmit and sell light, heat 
signals and power, and to construct, maintain and operate 
complete plants for the production, use and transmission of 
light, heat signals and power ; incorporators: Geo. Ll. Cragg, 
Louis Spahar, Geo. W. McMahon. 

Chicago, Ill._—Commercial Fuel Co.; capital, $100,000; to 
buy, sell, lease and manufacture stoves, furnaces and all kinds 
of heating apparatus and devices ; acquire mortgage and trans- 
fer letters patent of all kinds; contract for and collecting 
royalties for manufacturing machines and devices under such 
patents; incorporators: Alfred K. Wells, Geo. B. Allen, Al- 
phonse R. Colgan. 





New Buyers in the Market, and Some of Their Wants :— 

A foundry is to be built at Shreve, Wayne county, O. 

The council of Rockford, Ill., will build a new iron girder 
bridge across Keith creek in that city. 

Spokane, Wash., will receive bids until Dec. 26, for furnish- 
ing three pumps of 3,000,000 gallons capacity, one of 4,000,000 








gallons capacity and one of 5,000,000 gallons, and boilers and 
engines for all. 

A railroad bridge is to be built across Portage Lake, Mich., 
next season, says the Sault Ste. Marie Mews. 

August Gehner has bought a $11,000 site from the South 
St. Louis Iron Co., with a view to building a factory. 

Stimmel & Hook Mfg. Co., of Turner, IIL, will purchase drills, 
lathes, foundry supplies and improved moulding machin- 
ery. 

The county commissioners will receive bids at Wabasha, 
Minn., until Jan. 5, for a 100-foot iron bridge over the Zumbro 
river. 

The Baker Metal Wheel Co., of Toledo, has secured an option 
on land at that place and it is expected that building will soon 
begin. 

A new foundry company that is to locate just east of Lebanon, 
Pa., has placed $20,000 of its stock at Lebanon, and operations 
will begin soon. 

The council of Rochester, N. Y., is considering the construc- 
tion of a bridge across the Genesee river and the Erie canal. 
The canal is to be spanned by an iron plate girder bridge. 

The Blair Wheel & Axle Co., of Superior, Wis., recently 
organized with $100,000 capital, will begin building in two or 
three weeks. They have patents om a new iron |wheel and 
axle. 

The Minnesota Nickel-Steel Co., recently incorporated with 
$100,000 capital, will build a plant at once. The incorporators 
are John Paulson, Kristian Kortgaard and Robert Enegren, all 
of Minneapolis. 

The Totten & Hogg Iron & Steel Foundry Co., of Pittsburg, 
are in the market for a 15-ton second hand iron or wooden hand 
crane. The same firm want to buy a second hand power ham- 
mer of from 500 to 800 lbs. 

The Cooley & Vater Co., of Minneapolis, manufacturers of 
engines, boilers and electrical equipment, have incorporated 
with $50,000 capital. Edwin Cooley is president, F. F. Vater 
general manager and F. S. Hinkley secretary. 

The new Pittsburg & Western shops will be located at the 
junction of that road with the Pittsburg, Painesville & Fair- 
port, and surveyors are at work on the site. A contract has 
been let for the erection of 50 dwellings at this point. 

The plans for the new bridge over the Chicago river, at 
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UNION MINING CO., 
Proprietors of the CELEBRATED Mount Savage Fire Brick. 


“9 GOVERNMENT % STANDARD. ‘& 


Established 1841. Capacity, 60,000 Per Day; 18,000,000 Per Year. 


The First Manufactory of its Kind in the U. S&S. 
Home Office and Works:-MOUNT SAVACE, Alleganv County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.: No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 





FACTORIES AT 
Akron, 0.; Syracuse, N. Y.: Canton, 0.; 
St. Catharines, Ont. 






————— | — = ~~ aga — STORES AND WAREHOUSES AT7 
s , Mass.; New Y SP Pe adelphi 
TH E WH ITMAN & BARN ES M FC. Co., mPa; Cincineatl, 0. Chicago ne iowa” 
eanlinaburers 66 DIAMOND BRAND TWIST DRILLS. Mo.; San Francisco, Cal.: London, Eng. 





Halstead street, Chicago, contemplate a lift bridge that can be | business amounted to over $200,000. The Milwaukee concern’s 
lifted into the air like a sash, to a height of 140 feet, or five feet 
higher than the Brooklyn bridge. The plans on file witb the 
Secretary of War involve a $180,000 outlay. 

Josiah Ross, Buffalo, N. Y., manufacturer of woodworking 
machinery, is putting up a building 222x6o feet, four stories | Of $110,000; insurance. $35,000. 
high, with a wing 200x43 feet, containing in all 85,000 square A boiler in Swift's rolling mills, Newport, Ky., exploded 
feet floor space, to be let out. It will be supplied with power, Dec. 13, killing two men and fatally wounding two others. 


business is to be considerably enlarged the coming year. 





| Fires and Accidents :— 


At Alexandria, Va., Dies’ furniture factory burned with loss 








and heated and lighted in the best manner. | Loss $15,000. 

Proposals will be received at the Supervising Architect’s | The Denver & Rio Grande railway’s round house at Salida, 
office, Washington, D. C., until 2 p. M., Jan. 17, 1893, for labor | Col., was burned with 17 engines and a quantity of machinery, 
and materials to put in place complete the cast iron and Z bar | Dee. 1. The loss is $400,000. 
columns, steel and iron floor, ceiling and roof construction, | The electric light station of the General Electric Co., at 
ceiling light, skylight roof, dormers, ete., complete for the U. | Buffalo, burned. Most of the valuable machinery was ruined. 
S. Postoffice building, at Worcester, Mass. | The fire was caused by electricity. Loss, $50,000. ‘ 

At the office of the Supervising Architect, Treasury Depart- 
met, Washington, D. C., sealed proposals will be received General Industrial Notes :— 
until 2 Pp. M., Jan. 17, 1893, for furnishing all the labor and There is figuring on a steel plant at Kenosha, Wis. 
materials and fixing in place complete, the low-pressure, re- The Standard foundry, at St. Louis, recently burned, is being 
turn circulation, steam heating and ventilating apparatus rebuilt. 
required for the U. S. Court House, Postoffice and Custom Itis probable that a steel casting plant will be erected at 
House building at Bay City, Mich. Depew, N. Y., in the spring. 

The Edgar Thomson steel works, at Braddock, have closed 
Additions, Enlargements, Removals, Etc.:— for annual repairs, expecting to resume Jan. 1. 

The Howard machine works, Indianapolis, are still enlarg- The New York Iron Co., of Minneapolis, has amended its 
ing their plant. articles of incorporation, increasingjits capital stock to $250,000. 

The Cahill Iron Co., of Chattanooga, Tenn., are building a The rail mill of the Bethlehem Iron Co., which shut down 
two-story machine shop, 40x70 feet. last week has started again, and will run for a fortnight at least. 

It is said that the Crystal Falls (Mich.) Iron Works will be The Beaver Dam (Pa.) Malleable Iron Works foundry is com- 
removed to some point on the Mesaba range. pleted and ready for operations, with orders on hand fora 

The Buck stove and range works, at St. Louis, are being three months’ run. 
enlarged by the erection of a six-story 200-foot front building. The St. Louis Railway Works & Foundry Co., of St. Louis, 

The Aluminum Alloy Metal Works Co., of Hampton, Ia., is Mo., will vote, Feb. 11,0n the proposition to increase its capital 
seeking to locate either in Kansas City, Mo., or in Kansas City, stock from $5,000 to $30,000. 

Kas. It has $200,000 capital and will erect extensive works. The Benwood blast furnace, operated by the Wheeling Iron 

The Indianapolis bolt and machine works, of O. Olsen, must & Steel Co., and located at Martin’s Ferry, O., after being 
enlarge speedily, and the ground adjoining is already covered under repair for several months, will soon be ready to blow in. 
with manufactories. Larger works will probably be built on It is said that the Philadelphia & Reading Coal & Iron Co. 
the belt road. is negotiating for the Minersville Iron Works, near Pottsville, 

Corbett & Stadler, who started their new boiler works in Pa., and that the plant will start up again after being idle a 
Oak Park, Ill., addition a few months ago, will extend their year. 
buildings as soon as possible. They have a contract to build Massillon, O., expects to get the Wheeling & Lake Erie shops. 
500 upright boilers for a Chicago house, and need double their Its board of trade will buy a farm adjoining the city, cut it 
present capacity. into lots and sell them, using the $35,000 thus realized to secure 

The Reliance Wire & Iron Works Co., of Milwaukee, which the shops. 
purchased the Beloit, Wis., Architectural Metal Works, about The New Pittsburg Coal Co., of Columbus, O., has con- 
three weeks ago, has begun to transfer the plant to Milwaukee. tracted with the Jeffrey Mfg. Co., of the same place, for a second 
The Beloit concern employed about 100 men, and its last year’s plant of its coal mining machines. The New Pittsburg Co. 
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THE KING BRIDGE COMPANY, 


CLEVELAND, O. 
Iron and Steel Bridges, Roofs, Girders, Buildings and Structural Work of all kinds, Hoisting and 


Conveying Machinery for Handling Ore, Coal, Etc. 








has used the Jeffrey mining machines for over eight years, and 
the above order is for an electric plant. 

Mt. Herbert C. Ayer has been appointed sales agent for the 
Calumet Iron & Steel Co., of Chicago, with office in the 
Monadnock Building. The Calumet Co. expect to be in shape 
to start up by the first of the year. 

The strike of molders at the Iron City Foundry, Pittsburg, is 
ended. The molders in the green sand department quit be- 
cause a number of men were discharged for neglecting work. 
Their places were filled with non-union men. 

The contract for constructing an iron and steel bridge on 
Belle Isle Park, in Detroit river, has been awarded to the King 
Iron Bridge Co, of Cleveland, their proposal being the lowest 
of nine. The amount of their bid was $3,975. 

At the Millvale Iron & Steel Co.’s works, which signed the 
scale after a long shut down, 29 puddling furnaces are in oper- 
ation. Some of the old workmen are sore because Lawrence- 
ville strikers rushed in at the first and got the best places. 

Mr. R. D. Aitchison, of the Robt. Aitchison Perforated Metal 
Co., Chicago, has recently returned from a trip among the 
manufacturers of Ohio and Pennsylvania, and reports having 
secured a very large number of contracts. One of the largest 
closed was with the Aultman, Taylor Co., of Mansfield, for their 
yearly supply. 

The Grenier Economical Cupola Co., Bort Building, Chicago, 
report the sale of several of their devices to steel plants in 
Pennsylvania, Ohio and Alabama, two or three of the orders 
being for complete equipment of the plants. Among the most 
recent contracts secured by them is one for two 78” Grenier 
cupolas to go to the Solid Steel Co., at Alliance, O. 

At Braddock, Pa., the wire works which are included in the 
new wire combine, have closed down until after the opening 
ofthe new year. Hereafter shipments will be made by river 
from Braddock to the St. Louis works of the company. A 
Bessemer steel plant, at Rankin, Pa., is said to be one of the 
new enterprises which the combine contemplates. Two or 
three blast furnaces are also part of the plan. 





Spring Valley, Pierce Co., Wis., that was credited with 60 
people a year ago is now reported to have several hundred 
inhabitants, and its blast furnace which the Eagle Iron Co. is 
building promises to make very cheap iron from the brown 
hematites that are available in the deposits near by. The 
blast furnace company has $150,000 capital paid in, and the 
Spring Valley Land Co., with $150,000 capital is reaching out 
for industries and people. 

Warren, Webster & Co., 491 N. 3rd street, Philadelphia? 
patentees and manufacturers of the Webster vacuum feed 
water heater and purifier, and sole licensees for the sale of 
patent rights in the United States for the Williames vacuum 
sytem of steam heating, report 33 orders for the month of 
October, among whom are noted the Ohio Valley Fire Clay Co. 
Toronto, O.; Oswego Starch Co., Oswego, N. Y.; Jno. Francey’s 
Sons & Co., Toronto, O.; Armour & Co., Chicago, IIll.; Geo. W. 
Tapley, Springfield, Mass.; American Iron & Steel Co., Pitts- 
burg, Pa.; Merchants National Bank Building, Chicago, I11.; 
Laidlaw & Dunn Co., Cincinnati, O.; Horlicks Food Co., Racine, 
Wis.; Western Coal Machinery Co., Denver, Col.; Niles Paper 
Co., Niles, Mich.; National Foundry & Pipe Works, Ltd., Scott- 
dale, Pa.; Heath & Milligan Manufacturing Co., Chicago, II1.; 
Boughen Engineering Co., Cincinnati, O.; Barnhart Brothers 
& Spindler, Chicago, Ill.; W. F. & F. C. Sayles, Saylesville, R. 
I.; Kilbourn Knitting Machine Co., Martinsburg, W. Va.; Mer- 
rick Thread Co., Holyoke, Mass.; Walter A. Wood Harvester 
Co., St. Paul, Minn.; D. Lowenburg, Norfolk, Va.; The Standard 
Union, Brooklyn, N. Y.; J. H. Sternburgh & Son, Reading, 
Pa.; Markle Fire Clay Co., Toronto, O.; Otis Falls Pulp Co., 
Livermore Falls, Me.; Landers, Frary & Clark, New Britain, 
Conn.: Frontenac Paper Co., Limerick, N. Y.; Nelson Morris 
& Co., Chicago, Ill.; Edward Joy, Syracuse, N. Y.; Thomson- 
Houston Co., Tremont, O.; National Wall Paper Co., Brooklyn, 
N. Y.; Sazen Worsted Co., Providence, R. l.; American Playing 
Card Co., Kalamazoo, Mich.; Work House, Cleveland, O. War- 
ren Webster & Co., have just issued a new catalogue treating 
on the vacuum feed water heater and purifier, and visit plants 








Holiday Excursions via Pennsylvania 
Lines. 

On December 24th, 25th, 26th and 31st, 
1892, and January Ist and 2d, 1893, excursion 
tickets at low round trip rates will be sold 
from stations on the Pennsylvania Lines 
West of Pittsburg to points on those lines 
in Western Pennsylvania, Ohio, Indiana, ; 






JOHN ADT & SON, 
New Haven, Conn. 
Builders of Machinery for Hardware 
Manufacture. 


Automatic Wire Straightening and Cutting 
Machines, Butt Milling Machinery, 
Butt Drilling Machinery, Bivet- 
ing Machines, Foot Presses, 
Snrue Cutters. Ete. 









Illinois, Kentucky and West Virginia. Re- 


turn coupons will be valid until January | to January 2d, inclusive. Good returning 
3d. For details, please apply to nearest| until January 5th, 1893. 


Pennsylvania Line ticket agent. 














The Beckett 


SMOKE CONSUMER, 


A Christmas Gift. 

The Nickel Plate gives all an oppotunity 
to visit friends for almost nothing. Only 
one fare for the round trip. Tickets on 
sale December 23d to January 2d, good to 
return until January 5th. 








TAKE the Nickel Plate Holiday Excur- 
sions. One fare for the round trip 
between all points on the line. Longest 
limits. Callon Agents or address B. F. 
Horner, General Passenger Agent, Cleve- 
land, O. 








Holiday Excursions via the Nickle 
Plate. 

One fare for the round trip between all 

stations. Tickets on sale December 23d 





Valley Railroad. 


On December 24th, 25th, 26th and jist, 
’92, and January Ist and 2d, ’93, will sell 
Holiday Excursion Tickets between all 
points on its lines at reduced rates. Good 
going on day of sale; good returning up 
to and including Jan. 3d, ’93. For further 
information call on agents of Valley Ry., 
or address J. B. Caven, G. P. A. 


F, A. SACKMANN, 








STEEL ALPHABETS 
STEELNAME STAMPS 
EVRNING ERANDS : 


Steel Name Stamps 1-16, 3-3. 
or %inch letters), 15¢c. per letter 





126 Champlain, Cleveland, 0. | 





Consumes the smoke, saves 20 to 25 per cent. in 
fuel, assists the draft, and increases the horse 
power of boilers. 

It saves grate bars, prerents clinkers, and 
keeps the flues clean. 

It will pay you to investigate our consumer. 


THE BECKETT SMOKE CONSUMING CO., 


NORWALK, OHIO. 








ENGINES & BOILERS 


Stationary & Semi-Portable. 


is f\ 8 to 25 HORSE-POWER 
a a fre) | High in Grade. 


A —— eg 
P 7,9 







R iF Low in Price. 
Send for Pamphlet. 
The W. C. LEFFEL Co. 


Greenmount Ave., Springfield, 0. 








~ 








at their own expense. They announce that they furnish 
apparatus on trial. 


Refined Iron for Puddling. 

Mr. H. Le Neve Foster, Brierly Hill, Staffordshire, England, 
has recently invented and patented a process for the produc- 
tion of refined iron for puddling. He produces refined iron 
in a furnace having a basic or neutral lining, and prefers to 
use the regenerative furnace lined with shrunk dolomite, basic 
slag, or chrome iron ore, as by this means he can by melting a 
phosphoric and silicious pig, with or without a mixture of 
oxide of iron, obtain a refined metal, free or partly free from 
phosphorus and silicon, and suitable for puddling. The furnace 
preferred is constructed on the regenerative principle as above 
stated, but any form of furnace in which sufficient heat can be 
obtained could be used in all cases however, being lined with 
a basic or neutral lining which may be dolomite burnt ina 
kiln or cupola at a high temperature. On melting common 
iron containing a high percentage of both silicon and phos- 
phorus, say, two per cent. to three per cent. silicon, and two 
per cent to 2% per cent. phosphorus, in a furnace lined as 





ELECONOY MY, 


Wont PREVENTION 


iF YOU WANT TO KNOW ALL ABOUT 


rue very BEST FURNACE '« tHe 
WORLD For any pga BOILER 
Send for [Nustrat ted Dears btw Pamphlet 

oN AE CHANT STOKERS ‘rt 
THE BRIGATMAN STOKER ©, 


CLEVELAND OHIO. 
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described, with or without oxide of iron, a large proportion of 
both silicon and phosphorus can be eliminated and refined iron 
obtained having \ per cent. silicon and % per cent. phos- 
phorus, or even less when required. Claims: In the manufact- 
ure of refined iron suitable for puddling, the use in a regener- 
ative or other suitable furnace of a basic or neutral lining for 
the purpose of depriving of phosphorus and silicon, pig iron 
melted therein; for the purpose of depriving common pig iron 
of phosphorus and silicon, thereby fitting it for puddling pur- 
poses, the use and employment of shrunk dolomite as a lining 
for the regenerative or other furnace employed for this pur- 
pose. 


WALTER B. PEARSON, George D. Phelps and L. B. Lungworthy 
have applied for the incorporation of a company to be known 
as the Pearson & Phelps Co., in Chicago. They have a ma- 
chine shop at 20 W. Desplaines Street, Chicago, and are en- 
gaged in building iron working and special machinery. 

EpitH furnace, of the Oliver Iron & Steel Co., Pittsburg, 
made 5,229 tons of No. 1 Bessemer iron in November. 





JEFFREY 
(Chain 


Belting 


——ALSO— 
MALLEABLE, STEEL, 
WROUGHT AND SPECIAL 
CHAINS. 





STEEL CASTINGS 


OPEN HEARTH AND CRUCIBLE 


The Gonodon Brake Shoe Co. 


OFFICES AND-FOUNDRIES:CHICAGO. ILL. 


BRAKE SHOES 








FOR 
ELEVATING AND CONVEYING MACHINERY. 


Send for catalogue and 


REDUCED PRICE LIST. 
THE JEFFREY MFG CO. 


143 KE. First Ave., Columbus, O. 


Chicago Branch, - - 48 So. Canal St. 
New York Branch, 163 Washington St. 











FROM 1-4 TO “15, 000 POUNDS WEICHT. 


True to patterns, sound, solid, free from blow-holes and of great 


strength. | 
iat and more durable than iron forgings in any position, or 
for any service whatever, 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel, 
now ronuing, prove this. 


‘rossheads, Rockers, Piston-Heads, etc. ., for Locomotives, STEEL | 


CASTI NGS of every description, | 
Send for circulars and prices to | 
CAS INGS CHESTER STEEL CASTINGS CO., 
WORKS: 
CHESTER. PA. 407 LIBERTY STREET. - PHILADELPHIA, PA, 


Bischoff Metal Ceilings, 


(PATEN TED.) 
It will pay to investigate 
and write for catalogue. 





Estimates submitted on ap 
plication. 








A very interesting and instructive pam: 
phiet on lubrication by means of pure, 
flake graphite will be sent to all who’ 


| Rik desire it. It is scientific and practical. 
@ J. S. DIXON CRUCIBLE CO., Jersey City, N. J, 


Fred. P. Bischoff & Co, 


24 W. Lake St., 
CHICAGO, - TJ. 


INDUSTRY FILE WORKS. 
A. & H. GOUGH, Props., 











THE GRIFFIN MILL 


Manufacturers ox 








A perfect pulverizer of all refractory sub- 
stances by either the wet ordry process. It 
works better and at less expense than any 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 


BRADLEY FERTILIZER (C0., 92 State St, Boston. 


Files & Rasps, 


Equal to the Best English File. 
OLD FILES RE-CUT. 


ALL KINDS OF JOB GRINDING, 
OFFICE & WoRKS, 
48 COLUMBUS ST., 
CLEVELAND, - O, 


C. GOUGH, Manager. 
Mention this paper. 
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MUNCIE, INDIANA 


OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 





ACTORIES EMPLOYINC 3,000 MEN 


Have been located here within the past four months. 








5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


(000 NEW HOUSES ARE NEEDED NOW. 











From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


ETNA IRON & STEEL CO., 


Bridgeport, - Onio. 
Manufactur2rs of BAR3, ANGLES, TEES, CHANNELS and SPECIAL SHAPES, LICHT <SECTION RAILS, 
SHEET BARS and BILLETS. SHEETS and PLATES, PICKLED or PLAIN, COLD 
ROLLED and COMMON FINISH. ANNUAL CAPACITY, 50,000 TONS. 
































































































































MANUFACTURERS oF com THE CANTON GLASS Boao. 

4 Cuts any Fraction of an Inch by Eigh 
eer, Sa ‘ 4 SS Unequaled : d : ey ¥ 

; >> or accuracy and quick work i t- 
- ANTI-FRICTION METALS, - -| ?- > “j| ting square or at any angle. odes breakages, ‘ete. 

\% as ak 

- - ENGINES, BOILERS - - NN pa 

? 7 x7 IMPROVED TRAMMEL RULE for Cutting Circles 
“ » ~ - AND CENERAL - - =i 2 From 3 inches up to 48 inches, Segments, 
“J ~~ 24 be = MACHINERY, | T Pi, ee >. Gothic Shapes, etc. 

tite titty aN SEND FOR CIRCULAR. 



























































wishing to trade in Canada, will do well to cor- a ne ee 
THE CANTON SAW CO., Canton. 0. 


respond with 





j C GARDNE 66 Canada Life _ CAS OR 
1 Us } TORONTO, CANADA.| DOWER From CASOLINE. 


No Steam, Coal, Ash, Gauges, Engineer nor Danger. 


Plate!| Iron Washers} from: toro } Can be Used in City or Country. 


A SPECIALTY,! In conjuction with our Producer Gas Apparatus, we 
EvenjinSGuage, guarantee coal consumption of 1% pounds per hour per b.p. 


Ss th and well 
finished. wars OTTO GAS ENGINE WORKS., was py ey, PA 














Cut from new plate, rolled expressly for the pur- 
pose sa Write for prices. Address, 


Serene <5 AVES ELEVATORS 


PTA esse T.- GRAVES ELEVATOR Co: 


DRAWING | AAAS’ 10101 a | 0-0 eS ae 








AT,gHOME. NEw c..9 C LIBERTY ST. , 7 
(BE Send for FREE circu- . epics ge. ET ROIT, HODGES BUILDING. 
eo lar to The Correspondence ~ cE STR r. 
School of Mechanics, . CATALOGUE ON APPLICATION 








Scranton, Pa. 
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REMOVAL. 
For Sale. A Rare Chance. 


The Real Estate and Buildings of the 
FORT SCOTT FOUNDRY & 


MACHINE WORKS CO., 
At Fort Scott, Kansas. 


The Most Successful Foundry and Machine 
Shop Plant and Best Location 
in the West. 


The Company owning and operating this plant 
continuously and very profitably for the past 
fifteen years, having brought out some patented 
specialties, that are sold mostly in the Eastern 
States, and also for export, were compelled on 
this account to locate farther East, and now have 
under construction at Chicago Heights, Cook Co., 
Illinois, with largely increased capacity, the 
buildings for their new plant, and will remove 
all the machinery in their Fort Scott Works to 
Chicago, about the 1st of December next. 

The buildings are practically new, having been 
erected in 1886, and from the most modern and 
approved plans of Foundry and Machine Build- 
ings; are of ample dimensions for large capacity, 
well lighted, arranged for traveling cranes 
throughout, location the best in the city, on 
about thirteen acres of high ground immediately 
within the Junction, and connected by switches 
of all the systems of Railways entering Fort Scott. 

Fort Scott has been celebrated for cheap fuel, 
cheap living, and a cheap and very desirable 
class of both skilled and common labor. 

The business was established here twenty-three 
years ago, and the Works have never been closed 


A large general Foundry and Machine Shop trade | 


comes to the city almost daily from half a dozen 


States and Territories, isin close proximity to | 
the great coal, zinc and lead regions of Missouri | 


Kansas City and Indian Territory. 
A rare opportunity for a few practical men t 
make a fortune. The property will be sold at u 


Great Bargain and Upon Easy Terms. 
Photos of the works, together with sizes an 


lans of buildings, and full particulars will be | 


orwarded on application. Address 


THE WALBURN-SWENSON MFG. C0., 


1520 Monadnock Block, Chicago. 





|. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
]. B. PIERCE, Secretary and Tyeas. 


Lt ad 


3 : 
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A. S. FERRY, General Agent, 208 Superior Street, 


Brainard Milling Machine Co. 


WORKS AT HYDE PARK, MASS. 






Eleven Sizes of Universal MILLING 
MACHINES. 


Six Sizes of Upright and Horizontal 
Plain MILLING MACHINES. 

Four Sizes of CEAR-CUTTINGC MA- 
CHINES. 


New Invention in Cam Cutting Ma- 
hinery. 


HILL, CLARKE & C0,, Selling Agts., 


BOSTON, MASS. 
156 Oliver Street. 


Sargent’'s Automatic Smoke 


CHICAGO, ILL. 
14 South Canal St. 


Preventer, 


_ This device, which is now 
in successful operation at 
Rochester, N. Y., and Cleve- 
land, Ohio, prevents smoke 

nd economizes fuel. It is 
guaranteed to operate con- 
tinuously and efficiently on 

ll classes of steam boiler 
furnaces. 


For Descriptive Pamph- 
plet, Terms and other In- 
formation call upon or 
address 


| James Sargent, 


608 Wilder Buildi:¢ 
ROCHESTER, N. Y. 


For Cleveland and Vicinity, 
| McILRATH & JONES, 


AGENTS, 


41 Euclid Ave., Cleveland, 0, 
BROWNING & HUYETTE, Agents, 41! Perry-Payne Bidg., Cleveland, O 


CASTINGS guaranteed to be sound, solid and free from blow- 


holes. Tensile strength and durability equal to any Steel 
Castings made. 
F. E. ROBERTS FOUNDRY CO., 
Paulina St., South of Blue Island Ave., 


CHICACO, ILL. 


FOR SALE 


In Florida, 
















| 


} 
| 
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MADE FROM THE BEST QUALITY OF 


Crucible Steel. 








wZeweoe2eoe 
The Little Schoolmaster in the 
Art of Advertising: 


Printers’ Ink, 





Cleveland. O. 
Cc. A. BURWELL, Chief Inspector, 208 Superior | 
St., Cleveland O. } 
R. D. BRIGGS, Special Agent, 205 Superior St. | 
Cleveland, O. | 


} 


W. M. FRANCIS, Special Agent, 208 Superior St., | 
Cleveland, O., 

J. E. WOLCOTT, Special Agent, 81 4th Avenue, 
Pittsburgh, Pa. 





THE CREAT MISSABA, 


The Richest On Earth. 


Map of the great Missaba Iron Range made 
from personel exploration by 

D. T. ADAMS. | 

The oe A reliable and complete Abstract Map | 
showing the general trend of the iron formation | 
and the location of the different mining compa- 
nies’ lines of railroads, etc., now ready, and will be | 
sent post paid on receipt of price. 

Wall Map, #1.00. 
Pocket Map Covered, $1.50. 

Address, | 

| 

| 





DULUTH MINING INVESTMEMT CO., 


616, 617 and 618 Lyceum Building, 
DULUTH, MINN. | 


Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 


situated within three miles of railruad 
station. 


THESE LANDS WILL BE SOLD 
TO ACTUAL SETTLERS 


A Weekly Journal for Advertisers, 
Will be sent to 
any address 
from date of order 
to Jan, Ist, 1894, 


One Dollar. 


After Dec. 31st, 1892, the sub- 
scription price will be advanced 
to $2 a year. 

ADDRESS 
(inclosing One Dollar) 


PRINTERS’ INK, 


10 Spruce Street, = New York. 





At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 
Marion County. Address 


FRANK R. BIEDLER, BALTIMORE, MD. 





For five dollars a copy of the Ameri- 
can Newspaper rime pa for the cur- 
rent year (1,500 pages) will be sent, car- 
riage paid, to any address, and the 
purchase of the book carries with 
it a paid-in-advance subscription to 
PRINTERS’ INK for one year. 


BOCA BUBVOOA 
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PERFORAT ED ‘D METALS oF of Seco nef HARRINGTONS KING enroRATING S 


284 Pearl St. cor. Beekman, NEW YORK. 








FOR SALE. 


EN MILES, MORE OR LESS, 


, tested to 250 Ibs pressure, 
coup- 


Rye, 8 in. I. D 

coated with the usual coal tar composition ; 
lings for lead joints; pipe lengths, 16 ft. to 18 ft.; 
weight of pipe, 61bs. per ft. Tender will be receiv- 
ed for this pipe f. o. b. 


J. E. McELROyY, 


287 Wabash Ave., Chicago. 


spiral weld 


, Chicago, where it may 
be seen if desired. Address all communications to 





ANTED TO MANUFACTURE 


A STAPLE HARDWARE SPECIALTY | 
HEAVY ARTICLE PRE- | 


made wholly of cast iron. 
FERRED, with a little or no machine work. 


Address **FOUNDRY,”’ 


care Iron Trade Review, 


1419 Monadnock Block, Chicago, III 





AURORA TOOL WORKS, 
AURORA, IND. 


Successors to E, A, 


SCHUMACHER, 


MAN UFACTURERS‘SOF 


DNRiIL.L PRESSES 


14” Sliding Head Bench Drill. 


20” Plz ain with Patent Quick Return. 

22” ” “Back Geared with Patent Quic k Return 
24” ‘ ‘Plain 

24” “Back Geared = 

24” - ‘* Back Gear and Power Feed. 

28" “ “ “ “ “ 


“ 


ENTIRELY NEW DESIGN AND IMPROVED. 
40’ d ' Gibbed Sliding Head ) 


j with Patent Automatic Stop. 


Send for FERRO RN and Prices. 





UNION 
ELECT ROT-YPE 


FOUNDRY 


SHERIFF ST. 








A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING 


Main Office: QUEBEC, 


§ Sherbrooke ; 
1 Montreal, 17 Placed’Armes Hill. 


MINES, MINERAL PRODUCTS. 


Branch Offices : 


ENCINEER. | 


ene 


staciared by Se AA SF 
Fing66 Tee 
1 at ea 





150 to 2000 Te aa 
FOR ROLLING MILLS AND ALL OTHER ° 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR fOMPLeTe 
—— STEAM P 
ENGINES ALWAYS iN STOCK, 


a Hic SPD > ENGINE 


FMR 
oy 












The BLACKNEY Cupola Furnace 


¥% of labor, 4 of fuel; 


Saves & of time, 
and is 


a uniform strength of iron, 


The 





Send for Catalogue No. 1 to 
THE M, STEELE COMPANY, Springfield, Ohio. 





makes 


Cupola Furnace of the age 





Hydraulic Boiler Test Pump. Fig 566. 
HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., 


Send for illustrated catalogue and price list. 


THE DEMING CO. 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE PurR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WORKING HEADs for FACTORIES, MILLS 
and FURNACES. 


General Western Agents. 
Mention this paper. 





- 





ARMSTRONG TOOL HOLDER, 


ARMSTRONG BROS. TOOL CO. 


For general LATHE and 
PLANER work. Especially 


adapted for the economical use of 


78 Edgewood Ave. Chicago. senc ror o:noutan. 


SELF-HARDENING STEEL. 


i 





Desirable Second-Hand Machinery. 


LATHES. 
17’x6' Blaisdell, rise and fall rest, 15-in. 3 jawed 
combination chuck, fitted. Ar condition. 
16’x6’ Prentice, rise and fall rest, 10-in. 4-jawed 
ee chuck, fitted. Good as new. 


15"x8 Fitchburg, rise and fall rest, 9-in. 3-jawed 

combination chuck, fitted. Ar condition. 
PLANERS. 

30”x30"x8’ Hewes & Phillips, one head, spiral 

geared. Fine heavy tool. Good as new. 

20'x16"xs' Lincoln, with index centers. Good 

order 


18"x22" Blaisdell, Crank Planer. Ar condition. 


15’x15"x3' Planer. At condition. 


MISCELLANEOUS. 
22-in. Gould & Eberhart, Automatic Gear Cutter, 
spur and bevel. Good as new. 
16-in. Wright Geared Shaper. 
8-in. Boynton & Plummer Shaper, 
Ai condition. 
No. 3 Garvin 6-Spindle Drill Press, with chucks, 
fitted. Good as new. 


At condition. 
with vise. 


I 


~ 


- 


I 


I 


~ 





table 36 in. 


stock. 


20-in. Drill Press, reed, wheel and lever, No. 2 
Little Giant Chuck, fitted. Ar condition. 

24-in. Drill Press, sliding head, back gears, 
wheel and lever feed. Good as new. 
25-in. Barnes Drill Press, back geared, 
feed. Ar condition. 

Single-Spindle Garvin Profiling Machine. Ar 
condition 

Brown & Sharpe Surface Grinder. Good order. 
No. 4 Garvin Milling Machine, with arm, vise 
and arbors. Ar condition. 
No. 2 Garvin Power Miller, 
new. 
Merritt 


power 


with vise. Good as 
Back-Geared Miller with arm, 


Heavy ; 
™2 in. wide, 3-T slots. Good 


long, 
order. 

No. 21 Bliss Adjustabie Power Press. 
new. 

No. 2 Brown & Sharpe Screw Machine, wire feed, 
AI condition. 

each No. 1 and No. 2 Garvin Screw Machines, 
with wire feed. At condition. 

B@"400 other new and second-hand 
Write for list and prices. 


Good as 


tools in 


GARVIN MACHINE CoO. 


Laight &§ Canal Sts., NEW YORK, N. Y. 
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BS TBERTY Of, WOR SO CANALS 
NEw ie —— oe BGO: 


THE SPRINGFIELD EMERY WHEEL CO,, 


MANUFACTURERS OF 


FOUR of the BEST 


Formule of EMERY#WHEELS and over 200 differ- 
ent varieties of Emery Wheel Machinery. All 
goods guaranteed satisfactory. 








Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So. Clinton St., Chicago, Il 















TICITYOU HAVE SEEN OURS 


THE BERGER R2MFG, 


CANTON. OHIO 








Sold only upon approval 
after trial. 
& For information, prices,‘or 
estimates, 


ADDRESS 


CORDON 
Hollow Blast Grate Go., |° 


GREENVILLE, MICH. 


Porter ron Roofing & Corrugating Co., 


Cincinnati, Onio. 


Manufacturers of all kinds of 


IRON AND STEEL ROOFING AND SIDING. 


The Pioneers of the Roofing Business in 
the United States. We guarantee sat- 
isfaction. We ship promptly. Give us 
a trial order and we will sell you more 
when n need of same. 





Gordon Hollow Blast Grate for Culm, Slack, Etc. 





Ba When writing for our Prices and Illus- 
trated Catalogue, please mention Zhe Jron 
Trade Review. 


SYKES IMPROVED. 


Best Roof on earth. Suitable for all buildin 
and very easily applied. All our iron and steel 
re- “rolled. and box-annealed, and painted with the 
best of paint and pure linseed oil. We bene 
ture all styles of crimped, co ted and beaded 
iron, etc., and make extremely low prices on carload 
lots. Write for prices and handsome catalogue, 
mentioning this paper. 


s SYKES IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. 
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Even if You do Employ 


Greek Artists 


to paint your furnaces, iron- 
clad building's, roofs, etc., it is 
not necessary to allow them to 
put on ruinous mixtures of 
benzine, clay and rosin, when 
you can buy the very best 
paint that can be made ata low 
price and secure thereby some 
lasting service for your outlay. 
Send for circular on this sub- 
ject. 





W. W. LAWRENCE & CO, 


Pittsburg, Pa. 





Cleveland Union Station. 


ennsylvania |,ines. 


Foot of Bank Street. 


TickET OFFICES at Station, Euclid Av., Woodland 
Av., and Weddell House corner. 

THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 
* Daily. +t Daily, except Sunday. 

FRoM CLEVELAND TO LEAVE ARRIVE 


Pittsburgh and Bellaire............— 8.10 am $12.30 pm 
Pittsburgh, Bellaire and East...¢ 1.05 pm + 6.10 pm 
Philadelphia and New York.....* 1.40 pm “11.40 am 
Baltimore and Washington...... * 1.40 pm *11.40 am 
Alliance and ri coma Aer poncatl * 1.40 pm *11.40 am 
Ravenna and Alliance.. sence? 3.25 pm fIo.10 am 
Hudson and Ravenna.. ...7 5.10 pm tf 8.25 am 
Philadelphia and New York.....*11.10 pm * 5.25 am 
Baltimore and Washington......*11.10 pm * 5.25 am 
Alliance and Pittsburgh........... *I1.10 pm * 5.25 am 


Mt. Vernon and Pan-Handle Route. 

















FROM CLEVELAND TO LEAVE ARRIVE 
Xenia and Cincinnati...............% 8.00 am * 5.25 pm 
Akron and Columbus................% 8,00 am * 5.25 pm 


Akron and Columbus.. eT 1.05 pm f12.30 pm 
Akron and Orrville.. es 3.25 pm fi0.lo am 
Columbus and Cincinnati......... * 8.00 pm * 7.00 am 


Valley R. R. | 





Depot foot of So. 
Water St. 





7 Arrive. > Depart 
Akron & Canton....ccccccccsescesees *6:451P. >™M| a: I5 AM 
Akron, Canton & Valley Jt...... \*10:30 A M| *3:15 P M 
Valley ‘yt. & Way Stations...... 6:45 P M| {7:15 AM 
Akron, Canton & Chicago....... | *8:10 A M/ *6:30 P M 


WORE ann sstiisstncrereintechestniionss | 
Akron, Canton & Marietta..... 
Akron, Canton & Cambridge.. 
Wheeling, Washington, D.C., 
and Baltimore. .......000+.c-ccssesss 


Steubenville,"& Wheeling...... 


t2: 40 P M| 76:30 P M 
40 P M|fII:00 A M 
bp M| {3:15 PM 


$2:40 PM! 73:15 PM 


| t10:30PM|t11:00 A M 
dees J t2: }:40PM 3:15 PM 


+Daily except Sunday. *Daily. Pullman buffet 
Sleeping coach between Cleveland and Chicago. 


Wheeling and Lake Erie Railway, 


THE NEW THROUCH LINE 


BETWEEN 


Kro1TtLE: Do 


— AND = 
Steubenville, Pittsburg, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta, 


Through Sleepers Between 


PITTSBURCH & CHICACO, 


AND DAY COACHES BETWEEN 


Toledoand Pittsburgh, Via Akron,Cuyahoga 
Falls, Kent, Ravenna, Leavittsburg,War- 
ren, Niles, Girard, Youngstown, 
New Castle and Allegheny. 








The Only Line running through 


“BEAUTIFUL ZOAR.’ 


A. G. BLAIR, AS. M. HALL, 
Traffic Manager. Gen’! Pass. Agent. 














| 
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Automatic Sprinklers— 

Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 

G. P. Rowell & Co., New York. 
Advertising Specialties— 

Clark & Co., Chicago, I11. 
Anti-Friction Metal— 


Magnolia Anti-Friction Metal Co., New York. 
Grant Anti-Friction Ball Co., Fitchburg, Mass. 


Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 
Anglers and Tees. - 
Aetna Iron & Steel Co., Bridgeport, O. 
Architectural Lron Work— 
The King Bridge Co., Cleveland, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. ; 
The Stirling Co., Pullman Bldg., Chicago, IIl. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, Pa. _ 
Thos. F. Bishop & Co., Cincinnati, O. 
Variety Iron Works, Cleveland. 
Weston Engine Co., Painted Post, N. Y. 
The Golley & Finley Iron Works, Lima, O. 
Brightman Stoker Co., Cleveland, O. 
W. C. Leffel & Co., Springfield, O. 
Aultman, Taylor Mfg. Co., Mansfield, O. 
Blacksmith and Carriage Supplies— 
Weber & Co., Cincinnati, O. 
Blowers— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, O. 
B. ‘ Sturtevant Co., Boston, Mass. 
Bridges— 
The King Bridge Co., Cleveland, O. 
Barrows— 
Akron Tool Co., Akron, O. 


The Kilbourne & Jacobs Mfg. Co., Columbus, O. 


Belt Elevators— 
Lane & Bodley Co., Cincinnati, O. 
Brick Machinery— 
Straub Machinery Co., Cincinnati, O. 
Bars— 
Aetna Iron & Steel Co., Bridgeport, O. 
Brake Shoes— 
Congdon Brake Shoe Co., Chicago, Ill. 
Cranes and Derricks— , 
Wm. Tod & Co., Youngstown, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 
Victor Colliau, Detroit, Mich. 
Greiner Economical Cupola Co., Chicago, I11. 
M. Steele Co., Springfield, I11. 
Cut-off Couplings— 
J. H. & D. Lake Co., Hornellsville, N. Y. 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 
F. J. & H. R. Pool, Cleveland, O. 
Correspondence School— 
Correspondence School of Mechanics, Scranton, 
Pa. 
Chilled and Sand Rolls— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Consulting Engineers— 
J. C. Slocum, Chicago, Il. 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, Ill. 
Drill Presses— 
A. P. Quint, Hartford, Conn. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Drop Forgings— 
Palmer, Cunningham & Co., Philadelphia, Pa. 
Dripping Machinery— 
J. H. Day & Co., Cincinnati, O. 
Dynamos for Electro-Plating— 
Thos. Buchanan & Co., Cincinnati, O. 
Elevators— 
Graves Elevator Co , Rochester, N. Y. 
Explosives— 
Hercules Powder Co., Cleveland. 
Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or Chi- 
cago, Ill. 
Springfield Emery Wheel Co., Bridgeport, Ct. 
Emery and Corundum Wheels— 
Acme Safety Emery Wheel Co., Detroit, Mich. 
T Wendell Cole, ColumLus and Chicago. 
Thos. Buchanan & Co., Cincinnati, O. 
Springfield Emery Wheel Co., Bridgeport, Ct. 
Engines (Gas)— 
Otto Gas Engine Co., Chicago, II. 
Van Dusen Gas Eugine Co., Cincinnati, O. 





Ejectors— 

James Jenks, Detroit, Mich. 

American Injector Co. 
Electro and Nickel Platers’ Supplies— 

Thos. Buchanan & Co., Cincinnati, O. 
Engravers and Electrotypers— 
, ~ ates Electrotype & Engraving Co., Cleve- 
and. 


Union Electrotype Foundry, Cleveland. 
Engines (Steam)— 
Wm. Tod & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
Skinner Engine Co., Erie, Pa. 
Lane & Bodley Co., Cincinnati, O. 
L. Spence & Son, Martins Ferry, O. 
Weston Engine Co., Painted Post, N. Y. 
Brightman Stoker Co., Cleveland, O. 
W.C. Leffel & Co., Springfield, O. 
Totten & Hogg Irou and Steel Foundry Co., 
Pittsburg, Pa. 
Engineers and Contractors— 
E. H. Jones & Co., Cleveland. 
Thos. F. Bishop & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
J. C. Slocum, Chicago, Il. 
Electrical Engineers— 
L. K. Comstock, Chicago Il 
Engineers’ Specialties— 
James Jenks, Detroit, Mich. 
Eave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 
Thos. Buchanan & Co., Cincinnati, O. 
Files, Makers of— 
A. & H. Gough, Cleveland. 
K. K. Morris & Co., Cincinnati, O. 
Forges— 
Cleveland City Forge & Iron Co., Cleveland. 
Foundries— 


Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe and Foundry Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
The Sam’1 C. Tatum Co., Cincinnatl, O. 
J. W. Foley & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
Congdon Brake Shoe Co., Chicago, Ill. 
South Chicago Foundry Co., Chicago, I11. 
The Lloyd-Booth Co., Youngstown, O. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Fire Brick and Clay— 
J. Downerd & Son Co., Zanesville, O. 
J. V. Rose, Sharon, Pa. 
Stowe Fuller & Co., Cleveland. 
J. J. Shepard, Cleveland, 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, II1. 


Foundry Supplies— 
J. Downerd & Co., Zanesville, O. 
J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Straub Machinery Co., Cincinnati, O. 
Garden City Sand Co., Chicago, Ill. 
Facings & Blackings— 
J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Flour Mill Machinery— 
The Bradford Mill Co., Cincinnati, O. 
Furnace Linings— 
Union Mining Co., Mt. Savage, Md. 
Foot and Power Lathes— 
H. L. Shepard, Cincinnati, O. 
Sidney Machine Co., Sidney, O. 
For Sale— 
Walburn-Swenson Mfg. Co., Fort Scott, Kan. 


Fans— 
B. F. Sturtevant Co., Boston, Mass. 


Friction Clutch Pulleys— 
J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 
E. Rayfield, Chicago, I11. 
Furnace Grates— 
Gordon Hollow Blast Grate Co., Greenville, Mich. 
Fuel Oil Burners— 
Gilbert & Barker Mfg. Co., Springfield, Mass. 
Kenderdine Hydro Carbon Fuel Co., Frankford, 
Philadelphia, Pa. 
C. D. Juvinall & Co., Upper Sandusky, O. 
Gear Cutters— 
Palmer, Cunningham & Co., Philadelphia, Pa. 
Gaivanizers— 
H. H. Hodell, Cleveland. 
Grindstones— 
E. K. Morris & Co., Cincinnati, O. 
Glass Boards— 
Canton Saw Co., Canton, O. 
Gearing 
Straub Machinery Co., Cincinnati, O. 
Graphite Paint— 
Jos. Dixon Crucible Co., Jersey City, N. J. 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Heaters and Purifiers— 
Stilwell & Bierce Manufacturing Co., Dayton, O 
E. H. Jones & Co., Cleveland. 
Thos. F. Bishop & Co., Cincinnati, O. 
Warren Webster & Co., Philadelphia, Pa 
‘Brightman Stoker Co., Cleveland, O. 








Grate Bars— 
Gordon Hollow Blast Grate Co., Greenville; Mich. 
Hack Saws— 
Millers Falls Co., New York City. 
Hardware Specialties— 
The Sam’! C. Tatum Co., Cincinnati,zo. 
Heavy Hardware— 
E. K. Morris & Co., Cincinnati, O. 
Higgs & Seaman’s Gas Valves— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Hangers, Pulleys and Shafting— 
Lane & Bodley Co., Cincinnati, O. 
The Sam’1 C. Tatum Co., Cincinnati, O. 
J. W. Foley & Co., Cincinnati, O. 
Hoisting and Conveying Machinery— 
The King Bridge Co., Cleveland, O. 
Heating and Ventilating Fans— 
B. F. Sturtevant Co., Boston, Mass. 
Hydro-Carbon Burners— 
Kenderdine Hydro-Carbon Fuel Co., Philadel 
phia, Pa. 
Cc. D. Juvinall & Co., Upper Sandusky, O. 
Iron Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Iron Nails and Steel— 
Weber & Co., Cincinnati, O. 
Iron Ore, Bar and Pig Lron— 
Oglebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
E. C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
Aetna Iron & Steel Co., Bridgeport, O. 
B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 
Iron Rolls and Pinions, 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Injectors— 
Penberthy Injector Co. Detroit Mich. 
Eagle Lubricator Co., Cleveland, O. 
American Injector Co. 
lron and Steel Roofing— 
Svkes Iron & Steel Roofing Co., Niles, O. 
Berger Mfg. Co., Canton, O. 
Porter Iron Roofing & Corrugating Co., Cincin- 
nati, O. 
Investments— 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Duluth Mining Investment Co., Duluth, Minn. 
Geo. Pemberton, New York. 
Insurance Companies— 
Hartford Steam Boiler I. & I. Co., Hartford, Ct 
Improvement Companies— 
Muncie Land Co , Muncie, Ind. 
Iron Buildings— 
The King Bridge Co., Cleveland, O. 
Lathes— 
Sidney Machine Co., Sidney, O. 
H. L,. Shepard, Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 
The Bradford Mill Co., Cincinnati, O. 
Hill, Clarke & Co., Chicago, Il. 
Lathe Dogs— 
Palmer, Cunningham & Co., Philadelphia 
Lathe Tools— 
Armstrong Bros. Tool Co., Chicago, III. 
Link Belting— 
The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery— 
J. H. Day & Co., Cincinnati, O. 
Land Companies— 
Muncie Land Co., Muncie, Ind. 


Lanterns— 
Rau Manufacturing Co., Chicago, II11. 


Lubricators— 
Eagle Lubricator Co., Cleveland, O. 
Mining Machinery— 
Copeland & Bacon, New York. 
Machine Shops— 
Toledo Machine & Tool Co., Toledo, O. 
Spicer Mfg. Co., New Philadelphia, O. 
Harn, Ow & Co., Beaver Falls, Pa. 
Thos. F. Bishop & Co., Cincinnati, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Machinists’ Tools and Supplies— 
Garvin Machine Co., New York. 
Aurora Tool Works, Aurora, Ind. 
Cincinnati Milling Machine Co., Cincinnati, O. 
ghd J. Bremer, Kalamazoo, Mich. 
Hill, Clarke & Co., Chicago, I11. 
Callender & Patterson, Dayton, O. 
Metal Ceilings— 
Fred F. Bischoff, Chicago, I11. 
Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., Hyde Park, 


Mass. 
Hill, Clarke & Co., Chicago, I11. 
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Moulding Sand— 

Garden City Sand Co., Chicago, Ill. 

J. Downerd & Son Co., Zanesville, O. 
Mill Machinery— 

Straub Machinery Co., Cincinnati, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

A. Leofred, Quebec, Can. 
Mechanical Engineers— 

J. C. Slocum, Chicago, Il. 
Oilers— 

Rau Manufacturing Co., Chicago, Ill. 
Oil Burners— 

Kenderdine Hydro-Carbon Fuel Co., Philadel- 
phia, Pa. 

C. D. Juvinall & Co., Upper Sandusky, O. 
Oil Well Machinery— 

The Golley & Finley Iron Works, Lima, O. 
Oil Tanks— 

Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 

Bradley Fertilizer Co., Boston, Mass. 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Pumps (S*team)— 

E. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. 

Thos. F. Bishop & Co., Cincinnati, O. 

Brightman Stoker Co., Cleveland, O. 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Perforated Sheet Metal— 

Harrington & King Perforating Co., Chicago, Ill. 

Aitchison Perforated Metal Co., Chicago. 
Photo-Engravers— 

National Photo-Engraving Co., Cleveland. 
Powder— 

Hercules Powder Co., Cleveland. 
Presses— 

Toledo Machine and Tool Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Plumbago— 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Pulleys 

Straub Machinery Co., Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Portable Hoists— 

James Dunn, Cleveland, O. 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 
Plates— 

Aetna Iron & Steel Co., Bridgeport, O. 
Pulverizing Machinery— 

Bradley Fertilizer Co., Boston, Mass. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Radial Drills— 

Universal Radial Drill Co., Cincinnati, O. 
Rock Breakers— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Bradley Fertilizer Co., Boston, Mass. 
Rolling Mill Machinery— 

The Lloyd-Booth Co., Youngstown, O. 


Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Roll Lathes— 
Totten & Hogg Iron and Steel iFoundry Co., 
Pittsburg, Pa. 
Steam Boiler Inspectors — 
Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Saws— 
Peter Gerlach & Co., Cleveland. 
Canton Saw Co., Canton, O. 
Steel Rails, Bloomsjandi Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Smokeless Furnaces— 
J.V.Burke, Chicago, I11. 
Brightman Stoker Co., Cleveland, O. 
Steel Stampsiand Stencils— 
J. H. Fleharty & Co., Cleveland. 
F. A. Sackman, Cleveland, O. 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland. 
The Golley & Finley Iron Works, Lima, O. 
Aetna Iron & Steel Co., Bridgeport, O. 
Sheet Steel— 
Aetna Iron & Steel Co., Bridgeport, O. 
Semi-Steel— 
South Chicago Foundry Co., Chicago, I11. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 
New Castle Steel Casting Co., New Castle, Pa. 
Congdon Brake Shoe Co., Chicago, Ill. 
South Chicago Foundry Co., Chicago, IIl. 
Totten & Hogg Iron and Steel Foundry Co, 
Pittsburgh, Pa. 
F. EK. Roberts Foundry Co., Chicago, I11. 


TRADE REVIEW. 


THE IRON 


Steel Color Paint— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Scrap Iron & Steel— 
Klein & Cohn, Cincinnati, O. 
| Special Machinery— 
| 


Toledo Machine & Tool Co., Toledo, O. 
J. H. Day & Co:, Cincinnati, O. ; 
Godfrey J. Bremer, Kalamazoo, Mich, 


CLEVELAND-CLIFFS IRON CO., 


Cleveland Iron Mining Co.—lIron Cliffs Co. 
Producers and Sellers 
Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 





| Shafting— Mercantile Building, - CLEVELAND, O. 
Straub Machinery Co., Cincinnati, O. 
| Stokers— Oglebay, Norton & Co.. 


| Brightman Stoker Co., Cleveland, O. 

| Steel Rails, Blooms and Billets— 

| Aetna Iron & Steel Co., Bridgeport, O. 

| Structural Work— 

| The King Bridge Co., Cleveland, O. 

| Sand and Chill Rolls— 

| The Lloyd-Booth Co., Youngstown, O. 

Smoke Consumer— 

| The Breckett Smoke Consuming Co., Norwalk,O. 
Jas. Sargent, Rochester, N. Y. 
Northwestern Land & Coal Co., Boston, Mass. 


| Jas. V. Burke, Chicago, Ill. 
| Brightman Stoker Co., Cleveland, O. 
{ 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 
rRO-N i-i ORES, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 


CLEVELAND, OHIO. 





ESTABLISHED 1854. 


PETER -GERLACH & CO., 


MAKERS OF 


Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S. A. 


CORRIGAN, IVES & CO., 


DEALERS IN 


IRON ORE AND PIG IRON, 


| Steel Mushet’s— 
| B.™M. Jones & Co., Boston and New York. 
Stay Bolt Tron—Taylor’s— 
| B. M. Jones & Co., Boston and New York. 
| Twist Drills— 

Cleveland Twist Drill Co., Cleveland. 


| Graham Twist Drill & Chuck Co., Detroit, Mich. | 
| The Whitman & Barnes Mfg. Co., Akron, O. 











Iejercnen rece Rooms 716, 717, 718, 7 

| Rau Manufacturing Co., Chicago, III. eons ‘ : , 719 Perry-Payne Bid’g, 
ile Mii CLEVELAND, OHIO. 

| Cleveland City Forge & Iron Co., Cleveland. 

| Tanks— 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, . OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 
AND METALS. 
Cleveland, Ohio. 


The Golley & Finley Iron Works, Lima, O. 
Tin Plates (Roofing)— 

Merchant & Co., Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youugstown, O. 
Trucks— 

The Spicer Mfg. Co., New Philadelphia, O. 
Turret Drills— 

A. P. Quint, Hartford, Conn. 
Ventilating Fans— 

E. H. Jones & Co., Cleveland. 


Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


Watchman’s Time Detector. 
Cleveland Electrical Mfg. Co., Cleveland, O. 
A. Nanz & Co., New York City. 
Wood-Working Machinery— 
The Egan Co., Cincinnati, O. 
Wire Machinery— 
John Adt & Son, New Haven, Conn. 
Washers— 
Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe— 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe & Foundry Co., Cincinnati, O. 
Wheelbarrows— 
Akron Tool Co., Akron, O. 
Water Stand Pipes— 
Aultman, Taylor Mfg. Co., Mansfield, O. 





— 





J. H. OUTHWAITE. W. G. POLLOCK. 


J.H.OUTHWAITE&CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


IrEROoOmNwW ORE, 


Perry-Payre B’ld’g, Cleveland, O. 


STEEL CASTINGS. 
Solid, Strong, Easily Machined. 








New Castle Steel Casting Co., 


Wh ri - 
en you write to firms ad NEW CASTLE, PA. 


vertised in our columns, please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. CLEVELAND AGENTS : 


THE J. H. McLAIN CO., .No. 10 So. Water Street. 


CLEVELAND ROLLING MILL CO., 


CLEVELAND, OHIO. 
——MANUFACTURERS OF—— 


BESSEMER AND OPEN-HEARTH STEEL, 


Blooms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates. 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 


FRANK R. BIEDLER, 


(PRINCIPAL) 
Baltimore Offices, 
Moore Building, 

S. E. Cor. Baltimore and Hanover Sts. 














(BRANCH) 


New York Offices, 
Welles Building, 
18 Broadway. 


MINING, MINERAL AND TIMBER LANDS 


Municipal Bonds, Large Tracts of Florida 


Farm and City Mortgages, Phosphate and 


Short Time Paper. 


EXAMINATIONS AND REPOKTS MADE. 


Hammock Lands. 





8@Correspondence Solicited. 
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THE AERATED FUEL COMPANY'S SYSTEW 


Gives the best oil fire. 


Does not increase insurance. 200 
Send for Catalogue to Hall Steam Pump Co., Pittsburg. COT BERT & BARKER 


Plants in use for 50 varieties of work. For ging and tempering a specialty 
FG. CO., General Agents # or the U. S., Springfield, Mass. 





Do You Use Oil tr Fuel? +=THE KENDERDINE BURNER. 


j If you are anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 


IF $0,.00 NOT FAIL 


To Investigat 


CIRCULARS. 





not require any expensive Air Compressor ; only an ordinary Fan Blower and small Ro- 
| tary Pump in connection with our Burner and Governor being nesessary. 


SEND FOR 


KENDERDINE HYDRO-CARBON FUEL COMPANY, 


Station F, 


‘Tucker and James Sts., 


PHILADELPHIA, PA. 





JUVINALL’S 


Automatic Fuel Oil 
BURNER. 


References, prices, &c. 
furnished on application. 





JYOR General Work, Gen- 
erating Steam,Burning 
Lime &c., wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 
pressure of steam, and 
needs no further attention. 
Strictly Automatic. 
For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio. 





Alphabetical List of Advertisers. 


appears alter- | 





The star (*) indicates that the adv. 
nate weeks; the dagger (t+ 


once a month; the | 












































Lloyd Booth Co ........ 
Lawrence & Co., W. W. 


| Milton Mfg. Co... thicicaculewepuares 
Magnolia Anti- Friction Metal Co............... 


{Millers Falls Co.. 
Muncie Land Co.. 
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double dagger ‘{) once in three weeks; the ‘ . 
varaliel (| Shree times out of four. ‘Merchant & Co ‘ 
National Photo-Engraving Co........cccccccseseesseeees 30 
ay +e) PAGE | NANZ &CO., Aneeeessessessereetensereees 28 
*™ | *Neracher Sprinkler Co............. _ 
Aitchison, Rob’t Perforated Metal Co................. 28 | New Castle Steel Castings Co.. - 3S 
BEE, FORM Bo BO. 2005. crs sieessscvccstsncssiectvcssnccccsesccens '8 | *Northwestern Land & Coal Co... — 
ASMBEETORE BBLOG..0c.ccccrcensascnscsececsscoceccoscssvcesses covees 22 ee ar 
Acme Safety cnr Wheel Co... I Sultan. dice & gi ot tp ata 2. See > 
Akron Tool Co., T : I “tinge ae apes ~ 
a  _ ot one Otto Gas Engine Co..... is 
Aultman Taylor Mfg. Co......0...ssesesseseeee Pemberton, Geo.......... - 3c 
Aetna Iron & Steel Co PRL SED Pope, E. C.. = . 25 
American Injector Co............... ; Palmer, Cunningham & Co. ++ 30 
, = a | Penberthy Injector Co.......... a 3 
Bischoff, F. FB. & CO........esseeressnrerscsessssnsscsees Pollock, Wm. B. & Co.. SP ae 
Babcock & Wilcox Co oapche Sktpredadiaiengapectncensce Darter Tron Roofing & ‘Corrugating ¢ Co... ” a3 
Bradley Fertilizer Co .............. steep Poole, F. J. & H. : eed Te 
Brightman Stoker Co... : — ‘g3 
*Berger Mfg. Co............ c PURE Mis Wr dsctaeneweiilenveleckatbics coonsvecsevehbtsereesoasses 00198 32 
*Bishop & Co., Thos, F.............0000000 | Rau Meneiectaring ‘ EET See CRE 5 SIE 28 
J. V. Burke...... Sainapialipinensied | tRayfield ae iin 
Biedler, Frank R.. | Rainey, W. =F are. 2 
Bremer, Godfrey J i | Roberts Foundry Co., ue lose . 23 
*Beckett Smoke Consuming Co Te ee a ceees . 21 
Oe 31 Sykes Iron Roofing Co. ie ae 23 
*Cleveland Electrical M’f'g. Co... — | Sackman, F. A.............. . i 
Cleveland City Forge & Iron Co... Res Stirling Co... ~ gt 
Cleveland Twist Drill Co............. - 32| Stilwell & Bierce Mfg. Co... ee" 
Cleveland Iron Mining Co.... . 25| Shepard, H. L., Agent... « 32 
Cleveland Rolling Mill Co.... - 25] Skinner Engine Co.. « 
Condit Fuller Co................... - 25 | *Steele Co., The M.. . 22 
*Copeland & Bacon ......... - 23 {Sharon Fire Brick Ww orks. I 
Colliau, Victor............ ° - 30} |Stowe Fuller & Co.. ee ee I 
Cole, J. Wendell............c0--ecceseees wR I URE UII OO, TUNG osc cacadicsmcicsnesansececes cesta 28 
Chester Steel Casting Co. - 19) L. Spence & Son.......... - 2 
Corrigan Ives & Co......... OI Ns Gi crea ccaross nesdeansageiione prevdvon 32 
Canton Saw Co., The............0.+..-++. - 19| Sidney Machine Co...........0............sssee0 - 32 
Pawo og Milling | Machine Co...... _ Springfield BEY WEE CO accssecces -casensssosnnees 23 
Comstock, L. K.. tele atedipnninieniionbihes 32 | South Chicago F ae DW .-ciscscedecdcndcsbobiensccsenseee 16 
Clark & ©. Somietn 2} Sturtevant B. F. Co.. Gebsasuenedonc cucvsabssobss cesees 27 
Congdon Brake Shoe Co : 19! Slocum, J. C.. adbubades I 
Correspondence School of Mechanics................. 19 Toledo Machine & Tool C. 27 
DOMINE CO... ........500pe2cccenccvces cvecvcevenns eoeneseaencesnocscoss 22 Tod, Wm. & Co.. s . 30 
Downerd & Son Co., The J. * Totten & Hogg Iron ‘and ‘Steel Co. oveee 22 
Dixon, Jos. Crucible Co... couse ‘ . 2 
Duluth Mining Investment Co. wosteeceiaiase cocseeseuseses 21 A Seaoocinoe a Foundry. = Ns P ~ 
BERENS CD... nisc0e. conse scents cebcen ciocosccomasosescnsesers eeeces | Universal Radial Drill Co. oo, 2 
Eclipse Electrotype & —s. CO... ..eeeeeeeeeee NT NINN SN cndccasnvavcscntuccotecsenssseseapsnoecosnsies 7 
*Kagle Lubricator Co ....... pqvewessonpensee | *Variety Iron Works.. , as 
Pieharty, J. EH. 8 Co......... ....c.cccccccsccsscovcccceessecesces 22| Van Duzen Gas Engine Co. pee 2 
Garden City Sand Co. epiiterenveneabensen ee YD eee ae _ 
Graham Twist Drill & Chuck Co.........s0-0-s+0000+ I | Weston Engine Co.. a ne eae I 
Garvin Machine Co...............0:20:+ + 22) Whitman & Barnes Mf. "Co.. me 
Graves Elevator Co.... - 19| Walburn-Swenson Mfg. Co...... vores OE 
Gerlach, Peter & Co.................-ccsscsercsseisossssecesoses 2S | PW iihnellam Bc CO. sccescsescesessseseovcscvccescccvcs cosmvesesces nee — 
Greiner Economical Cupalo Co..........2..2. 000 seeeee eee 29 
*Golley & Finley Iron Works....... a+ ih a pace 31 
Gilbert & Barker Mfg. Co.......... sdiiatiiatieie 26 | 
Gardner, J. C...ccccorrccsserscseeceresseeneesescccnsesenans sonnseees 19 | IRON AND STEEL MARKETS. 
Grant Anti-Friction Ball Co : eae = 
Gordon Hollow_Blast Grate Co....... 23 | IRON ORE. 
Harrington & King ee Co.. 22) » Retitiaiad ? . 
SUIT. Clarke 00. csseececo-oceoee 21 | Extra Low Phosphorus Bessemer Pago Pg > 





*Hodell, H. Hi. 8 Co...........00..cccersecsseocesccsssecsceeenes 
Hartford Steam Boiler hesoncith Be EMO. CGicccccsecesnere 21 
Hercules Powder Co. ain on 

Iron Clad Paimt Co...............20..00000c00 20s ssecse cee ceveee eee 
Industry File Works. .............::csesceceesee ven ens ene ceneee 











Hematites No. 1 non-Bessemer 
| Nor. Specular, Non-Bessemer 


| No. 1 Specular, Bessemer quality... 
No. 1 Bessemer hematite................. 









$ 4.50 


$3.25@$ 3.50 


Jones & Co., B. M ......cccccceeeeesnedeceeeeees 

Jones, E. H. & Co.............s0ceseeees aa eees 32 | PIG IRON. 

Jefirey Mfg. Co....... sss snes tapi IS CLEVELAND (f. o. b. cars) : 

Jenks, James......... “- a Bessemer.......... anand iaasmieeeenerees 
Juvinall & Co., C. D. i let aha cee eactnaeiibbele 26 No. 1 Strong Aes oro A wes 14 50@ 
Kilbourne & Jacobs Mfg. Co., The...........-.-.-0+ 2 og . Geer Varan. gar erty e = a 
King Bridge Co., T he “eager Th . 26 No. 2 Gray Forge, neutral...... . 12 50@ 
Kenderdine Hydro-Carbon Fuel Co., The........... | No. 1 American Scotch............ mer 
PH Mel Co... W. C...........c0cceccecerscoossnvcnevccerccoees soneees 18| No. 2 American Scotch.... vs 13 50@ 
*Lake Co., J. H.& D........ ssinintinsvawangansiainosnsenaivtins - | Lake Superior Charcoal.........0. ..:c-0 


$3.50@$4.00 


$13 8S@$r14 00 


00 00 
13 75 
00 00 
13 00 
14 75 
13 75 
17 00 








PITTSBURGH (reported by A. H. Childs): 












SE i MeN scratch ceca ts conbbabsneeesvukhnios $14 so@$14 75 
UD, PO MINNEE Dsocnntnhiessccopeccudsesenesen pisces 13 50@ 13 75 
Grey Forge. ..............-sescessererrsessenseseeess 12 50@ 00 00 
White and Mottled... +» 12 00@ 12 25 
Warm Blast Charcoal.................. +. 18 00@ 22 00 
Cold Blast Charcoai....... «+ 22 00@ 27 00 
NI scckiiacuidibies <cianatrese  sanemicacteebanett 13 80@ 14 00 


CHICAGO (reported by our representative: 
Lake Superior Charcoal..... .. $17 00@$17 50 
Local Coke Foundry No. t... -- 1450@ 1475 
Local Coke Foundry No. 2... .- 13 50@ 14 00 
Locai Coke Foundry No. 3 - 13 25@ 1375 
Local Scotch Foundry No. 1... . 1§ 00@ 16 00 
Local Scotch Foundry No. 2.... seers 14 OO@ 14 50 
Local Scotch Foundry No. 3..-sseeeeeee 13 50@ 14 00 
Southern Coke No. 1...........0 - 14 85@ 15 25 


BOMEETE OBIE TNO. Boveccrceccscesccssessseceees 13 85@ 14 00 
BamteTe COMMS WO, 8.001. cccccscscerenss> esecee 13 35@ 13 60 
Southern No. 1 Soft...............+. severe ove 13 85@ 14 25 
ee 13 35@ 1375 
Ohio Silveries No. t.... «. 17 00@ 17 50 
S CRURAO CRRUEERES BIO. 8.00ccccsoceseesaccar iesncassos 16 00@ 16 50 
| Ohio Strong Softeners No. 1.......00..0004 16 50@ 1700 
Ohio Strong Softeners No. ssiees 15 50@ 1600 


Tennessee Charcoal.... . 16 50@ 17 00 


Alabama Car Whee1............sseccsseseseeee 1985@ 21 00 

CINCINNATI (reported by Hyatt, Mathews & Co.) : 
Southern Coke No. 1, Foundry............ $14 c0o@$14 25 
Southern Coke No. 2and No. 1 Soft... 13 00@ 13 25 
oe i Ae Been 12 50@ 1275 
Ohio Soft Stone Coal No. 1......000....c0000 16 00@ 16 50 






Mahoning Valley No. 1...............sescseses 16 50@ 1675 
Mahoning Valley No. 2...............00.ss0+« 15 50@ 15 75 
Hanging Rock Charcoal No. 1, Fdy..... 19 00o@ 19 50 
Hanging Rock Charcoal No. 2, Fdy.... 18 o0@ 18 50 
Alabama Chr rcoal NO. 1......00.....00eeeeeee 16 00o@ 1650 
Standard Southern Coke, Grey Forge. 11 75@ 12 00 
Mottled Neutral Coke.......... .........000 Il 50@ 11 75 
High Grade Virginia Coke Iron No. 1. 16 25@ 16 50 
High Grade Virginia Coke Iron No. 2. t5 25@ 15 50 
Southern Car Wheel Iron..................... 18 0o@ 18 75 
Lake Superior Car Wheel & Malleable. 18 00o@ 18 5. 













BUFFALO (reported by Rogers, Brown & Co.) 
Mahoning and Snenango Valley, 

strong, No. I SS ee a $15 25 
Mahoning and Shenango alley, 

SECORE, B10, S FPOUMATY..00620600040. 0000008 14 25 
REG LOCBOMET BNO. Koncci cece cceseccsesseceees 15 2: 
Ohio Softener No. 2.......... ms 14 25 
Jackson Co. Silvery, No. 1......cc00..000 17 30 
Jackson Co. Silvery, No. 2............... 16 80 
Lake Superior Charcoal..............cccccse 17 00 
TEMMEHRSS THATCORL.......rccceseccsccssccccsccee 18 00 
Southern Softener No. 1 14 40 
Alabama Car Wheel............ —_ 19 00 
Hanging Rock Charcoal.......... 20 50 

LOUISVILLE (reported by Geo. i. ‘Hull & Co.) 
Southern Coke No. 1 Foundry............ $13 25@$13 50 
Southern Coke No. 2 Foundry... oes 12 0O@ 12 25 





Southern Coke No. 3 Foundry Il 50@ 1175 










I ici scents nanernenavecesendvasasarsecese 11125@ 11 50 
Southern Charcoal No. 1 Foundry..... 15 00@ 16 00 
RE Fi Me vtiincnnstiesses ences’ sokcuvanteins ates adeode 17 so@ 17 75 
LOUISVILLE (reported by Hall Bros. & Co.) 

Southern Coke No. t........ eneabceninevenced $13 500813 7 75 
Southern Coke No. 2.......ccccsesees00 se» 12 50@ 12 7 
Southern Coke No. 3......... «+ 1200@ 122 

Southern Charcoal No. 1..............ecee0 16 00@ 17 oo 
Southern Charcoal No. 2............ssesee00 15 50@ 1600 


Missouri Charcoal No. t.... 
Missouri Charcoal No. 


«sss 17 OCO@ 17 50 
... 16 50@ 17 00 


ie fe” 7 ee - ie Oh 50@ 12 00 
Cold Short...... «ss 11 25@ 11 50 
NTE iesselinntiodtsscnnsnsncuibine> - I1 0o@ II 25 


Southern (standard brands). we 20 00@ 21 00 
Southern (other brands). w.. 18 50@ 19 50 
ER nr 19 50@ 20 50 

St. Louis (reported by Rogers, Brown & Mea- 
cham) : 


Southern Coke No 1..... inn -- $14 50@$14 75 
Southern Coke NO. 2...0:..0..cccccossese sesece 13 25@ 1350 
EE ND FD. So nacic nc coccsnsenmiesecsad 12 75@ 1300 
Southern Grey Forge........ eee 12 25@ 1250 
Southern Charcoal No. t.. .. 1600@ 1650 
Southern Charcoal No. 2............. seeseees 15 0O@ I5 50 





| 
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Wood 
Working 
Machinery 


FOR ANY PURPOSE. 





Pattern 
and Flask 
Makers’ 


MACHINERY, ETC. 








One of our leading LARGEST LINE IN 
specialties, THE U.S 
iene eS sii 
ORIGINATORS, BAND’ ‘SAWS- Five'’Sizes Catalogue Now Ready. 
INTRODUCERS. All fitted with our new Roller Nearly 300 pages and 
ee — : Guide, which prevents the p 
CONSTRUCTORS. blades from breaking, etc. Machines. 


TME EGAN CO. 


Nos. 251 to 271 W. Front:,St., CINCINNATI, OHIO. 





THE STURTEVANT 


IMPROVED PORTABLE Forces. 






PRESSURE BLOWERS \(—_ 


For Cupola Furnaces and Forges. 





The Sturtevant System of Heating and Ventilating 
Manufacturing Establishments. 


B. F. STURTEVANT CO., 


BOSTON, MASS. 2 J 
91 Liberty St., NEW YORK. 16 So. Canal St., CHICAGO. 135 No. Third St., PHILADELPHIA 


THE LLOYD-BOOTH 60., “’"on0. 








inning 


T 
MACHINERY. 


Ty) pue pues 
‘STUN Sul 








. 


THE TOLEDO .MACHINE TOOL CO., 


MANUFACTURERS OF 





Missouri Charcoal No. L........ceccseseseeeees 14 50@ 15 00 
Missouri Charcoal No. wee 14 00@ 14 5 

Ohio Softeners. ............c.000.: 16 50@ 17 00 
Lake Superior......... 18 00@ 18 25 
sg a eer eee govtndsegltenge 18 50@ 18 75 
Connellsville Coke, St. L OBB sicis iscsi: 5 65 


DETROIT (reported by William F. Jarvis & Co.: 
Lake Superior Charcoal, all numbers..$17 00@$17 50 





Lake Superior (coke) Bessemer..... ...... 16 00o@ 16 50 
Lake Superior Coke, Foundry, all ore. 16 00@ 17 00 
Standard Ohio Black Band....... seeseees 16 50@ 17 00 
BOUtHierm NO. 1.......ccecrcescorsecosesssevesccesas 14 50@ 15 00 
Southern Grey Forge. seeseseree 12 50@ 13 00 
Jackson County (Obio) Silvery............ 17 75@ 18 25 


OLD RAILS AND SCRAP METAL. 


GROss Tons 













I FI as mean cigcese coseeneciingngah often scchubuniibaed $18 50 
SE ONIN sscrcnibininasemecetpbindinecsctubenee pul aeeill 7350 

Net TONS 
WG. LR. Rs WISP BCTRD in ccnsiiiticinvecseine clases $15 50 
NO, I WrOUGHt SCTAP........ccccesereerecsreceeseeeetenens 14 00 
WG; T BERCTENE COST BCTAD Kc vccseocciccivicvecessesssccs 10 00 
TAGE GIG as, van. dich sscevsesscssons Sisgisdrbspeniesveuiidbiies 20 00 
BOE Cec cischavnnin goontntatunneanbascanissensdbtantes II 00 
Wrought turnings (free from cast)................ 8 50 
RINE OE UI si ss vwdskns vdnciscoskeconcosevtabccecnct od 6 So 
Uncut wrought iron boilers...............ccccceceeee 9 00 
Steel boiler Plates................ onskeied =2%. 00 
CEES DETR o0is cn0ine cc ccocgrersconnbtcebontaibihemsdantentens 6 50 
Pipes arm Behed Whew aa) seis i veccisveubbinkerbedeeds fous 9 50 
TRO BICC isciicceress oogenevVigpansnostibin mabeaiiodNiiseeds 10 00 
Hoop and band iron..... Sustveibvietdisacce 8 OD 
Sheet iron.. < 00 
Wrought drillings. — 8 00 
PERN BE OI iss ccennsenesseseannpnsiesenaaaneiaine 9 00 


STRUCTURAL MATERIAL. 


Beams and Channels (f. 0. b. mill)........ 2.10¢@2.25¢ 

oer. 1.85C@I1.90C 
Peeeccreccceceeees 2.50C 
-rsal os seer L.85C 
Sheared P ike Dicssccccoseccctsennecadastinion (i maaleneibene saps 1.95¢ 


MERCHANT IRON AND STEEL. 
Flat Bar. 

236 t0'4 by 26 to’ 8 2G Ts ...csccssiceantinciae 
1% to6 by % tor inch.... 
1% to 6 by 1% to 2 inch 
1% & 1% by % to ¥ inch... 
1 &I%by % toX inch 
%, %, %, by % to % inch 






Round and Square. 
S ter: S06 Sis i cies eee 
2 to 2% inch..... 
2% to 3% inch... 
334 to 4 inch ee 
4\ to 4% inch.. 
4% to 5 inch 


% to 1&% inch 
344 to % inch 





A Ieee ECORI OS ICIS ECT eee ee eer eet ee tes 
I wsococtovevoanaasidibinuinilehicorstad edith dain cease tae 
Half Oval and Half Round. 
bE DSR ce cercvcsvecncndith cabieninco theca ten tisces ee 
% ‘to 1% inch 
% toX inch............ 
WG wnssssseasereeeescees 
Aa kU Gas ah cadiinn «00 cntgbcpeeas oaads bid sapiceahllaness cust 





Heavy Band. 
XY to 6 by ¥ and 5-16 inch 
1 to 1% by ¥ and 5-16 inch... 
%to % by \% and 5-16 inch.. 
% to % by Yj ands5-16 inch 





Hoops. 


1% to 4, Nos. 13 to15 
1% to2, Nos. 16 to I8.... 
ERE BO Bi BOs, BPhasdsrecasese 






















FOR BAR AND SHEET METALS. DIES FOR ALL 
KINDS OF WORK. 


Mention this paper. SEND FOR ILLUSTRATED CIRCULARS. 


Wo. ag!Preee, Qak and Superior Sts., TOLEDO, OHIO. 





Special Machinery, 


1 to 2, No. 20...... 

ESE US 2, IND. Bhevccnevcie 
i ea Fe 2 70 
15-16, 1 afid 1%, Nos. 13 to 15... 2 45 
R5e2O, X GEE LOGS INGE. 1G TO Ti. ccseccsceneehertaredicn,. 2 50 
15-16, rand 1%, Nos, 19 and 20.00... .ecccecccceeees sue2 60 
EON, 5 OWE ETE, BUG Biiscic) scchas cosh ckudipabiadbe veal... 2 70 
Si EOE F565. INO) BB... Sass cindins daneeoiavsilacden dled 2 80 
%, Nos. 13 tots..... + «2 60 
%, Nos. 16 to 18....... cove? 70 
eC ee BLL EN NET 2, AOR REPORT 2 So 
Ye; OS See 2 90 
eg le eS S.A 3 00 
13-96, INOB. 23 00 WG oiiniss .ccciciucccgteeanamiuas: <<... 2 70 
13-16, Nos. 16 to48.............. eovensees 2 Bo 
E916, HOR. 1G BG BO.....ssergihicinechds vaninttbikacececssesios 2 90 
89°16 INO. Bi cchivcincceses +++.3 00 
94°96, TRG) 82. csccbiee sass.saispsnenshqabfugblemiansae ke. wise§ 10 
¥%, Nos, 13 tors.. 2 80 
¥%, NOs. 16 to 18........ 2 95 
eC ee, SE Ee 3 05 
A, INO, BE cccccotawd dasvecesadbisabeusbasetvencdbhseatodes 3 15 
hy NO. 22... cccocwsecer’e. veceheldicsanacagetenes<deisaestenveebaccee 3 25 
$2-16, NOM. 85 Ely BGG, .cccsclsadetae ahatibone wocniesch dec 3 05 










|} 11-16, Nos 16 to 18...... 
| 11-16, Nos. 19 and 22.. 


5-302). Ph cc cccmmviiaesess 

to 8 eee eae we os 

| HOG. 35 60. UN... ssgciscahdeenichoniese his ws 10 

Lig INO. 86 00 BGs vesaicisscssreiveccstetvciatenn.-<. 3 20 

INOS. 19 GEG Wie sigiss cs ctphends acknsssce 3 30 

be, BUG GE a. .cckcccsiowes 3 40 

Ob, MOL GPs: dicated «scant, 6 3 50 
Fey: TEM Gi. occ cnsnundas accdabpinabibitepass etdiigies dis cha ceasicedexahs 3 60 

Light Band. 

1.136 to 6 by % tog-t6 inch. Ake... I 95 
1%. to 6 by Noess2 O89. se ae iS 2 00 
& £0 196 Dy 16 £0 9-IG UII. . visi cesincsiesciceddcaccds.... 2 00 

| 1 to 134 by Nos. 11 and 12........... +112 05 

| Aand 13-16 by % to 3-16 inch..... we? 15 

| Ae and 13-16 by NOS. 11 AN 12,....cccccsesesssesesovess 2 20 


a  — 
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"el AITCHISON 


ERFORATED-METAL- 





*~ CHICAGO, ILL.-> 


OFFICE : 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 








TUBULAR LANTERNS, 
WATCHMAN’S LANTERNS, 
OIL CANS, 

| BENZINE CANS, 

_ PBRFECTION VALVE OILERS, 


RAU MANUFACTURING CO., 
235 Lake St., CHICAGO, 








HAHN'S LATEST IMPROVED WATCHMAN’S TIME DETECTOR. 


This Clock is adapted for 6or 12Stations and 
the keys are all different. 

The Registering is done by numbers, rang- 
ing from 1 to 6, and 1 to 12, instead of as in 
the old style Time Detectors, which mark 
either by holes or an impression on the dial, 
being the same for all stations. 

For Circulars, Prices and further informa- 


A. NANZ & CoO., 


116 Chambers St., New York. 









Gtamp before s blast. | Pragments after a blast 


STRONGEST and SAFEST EXPLOSIVE 


mown to the Arts. 


>; POWDER, FUSE, CAPS, 
ne, Hleciric Mining Goods, 


seeing ne 


HERCULES. POWDER R COMPANY 
Prospect Street, Cleveland, 


Ww. WILLARD, Manager.{ 








¥% and 11-16 by % to 3-16 inch.............cccsccceseseeees 2 25 


% and 9-16 by &% to 3-16 inch 
¥% and 9-16 by Nos. 11 and 12 





| 4 and 11-16 by NOS. 11 ANd 12........eesceeeseseeseeerees 2 30 
| 
| 


| % by % to 3-16 inch................ 
Of pe a ee ern 
Wagon Box Iron. 
% inch, beveled edge, by Nos. BE PIG WBiacivictovssB 20 
% irch, 13 and 14. laceasinel 2 30 
| % inch, oe ge “< o* epee 2 35 


% inch, 


No, 10 to 14 
| No, 15 to 17 
| No, 18 to 21... 
| No. 22 to 24 
| No. 25 to 26 





Iron Boiler Plates. 


| Tank, &% inch and heavier KantenessuSisscdbtniateeyenen seat 
| a alll. SORE AR aes 
CH No. a = ns galeapensbebeatenes 

CH Flange, “ S  .  ctduaeweiecch indie 

Extra Flange ‘A. . pesubabecesbaseaphelnne how 
ITE, _sepeautpobavepbatesda¥eobstdbunces 


| Steel Boiler Plates—1-4 in. and Heavier. 









WI is cxsccsanagheveebiianeonuanssseneese " 

BE ies rckencndisenssscocbsapsossqnassabecenesesceseebieesessece 
Above includes plates 90 inches wide. 

ID IE IV aa sa ckctiivnecoccessccsnstseeosese tec. Ih. extra 

96 to 100 in. wide............. c. 

100 to 104 in. wide 

Ee a Oe i cab sc cicasccdanvabsrra ccs onccovnesesi specia! 





American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs. 


I to2 in, Ee ee ee ae 3 
RR sicnieccesss 

7-16 to % and 2% to 3in 09 
IE I 5 ulna dovciiaciehcdeb cupahevvendbdn sipdp dda dadoguacness aly 
% to 11-16and 4%... 
ID WSS cd censs acces vonzenctes 
¥ to 9-32 and 6% to 7 in 
NON WI aici snceaa satin oviickaiiateds dannicthboctdsw ied sv bascnctessusene 







2 to 9-16 in. wide by 2to % thick........................0008 8 
Bessemer and O. H. Steel. 
BERCHIMOTY.......ccvrecrssersssrccrccsseorovcceces base price, : 35 
EE Se re a oa ee re a 2 25 
RSE RE RE See ma 2 80 
Nic cchakigejsisssepecevedeciesuenns ‘ 2 50 
NE PE iscrena teeth ctnubbserkasencdseensce beens is 2 35 
Cutter Shoes, tapered and Dent...... 275 
English Tool Steel. 
spree de naeenasea Rei eeananeaarcsuensekontokachetienaeanenantan isc 
I aiid accuses iedusesonsboveinsesccet 15%c 

- PIE clei ind hehsdainiaintelincaunncaseukast 35c 
Burden Boiler Rivets. 
4, %, 11-16 and ¥% inches diameter.................... 4 00 
Bridge %, %, 11-16 and ¥% inch diam.................. 4 00 


MACHINERY SUPPLY MARKET. 



















Anvils. 

American......... : re ..®B tb g@10 
IE I idiicciinnesidabiigpecenmesMdssentncsonmicensciecnianaaing ~ 12 
Bellows. 

. . sg Sere dis 40 
Blacksmiths { Bullock’s......... dis 50&10 
EINENT aicckivietctpevinich asd esuctetatioveiieineoad dis 40@40&10 
| SRE SE Se eee eee dis 40& 10@50 
Boston Belting Co.’s deeded dis 70 

* dis 60&5 

< 2 ae ae eee dis 55 

Cleveland Rubber Co. extra standard...... dis 60&10 

eI: SD craccncubtbagtensssbeseoccoccecorgengatnoees dis 45 

Shultz Raw Hide Leather Belting, single,.....dis 40 

Munson’s Short Lap Single Leather.............. dis 45 
Munson’s Short Lap Double and Light 

I ena sbeli nab cccccsncsesccosecssccncceqscass dis 50 
Shultz Raw Hide Leather Belting, Double 

ee ee ariaki bese tssacsicasecnesseccssessncsssd dis 40 

Standard, oak tanned dis 50&10 

Alexander Brothers’ pure oak tanned............ dis 45 

Blowers and Exhausters, 
ides MINE Micianscitocesssasednreicseessnnnessocsancsed dis 20 
Boston Blower Co..... is 3: 
ID dacuithiheeadskibs antlabieuniedinbvachmibbantsdvectvenssuta is 
Chucks. 

Cushman’ 8 4 Jaw Independent................:c020008 dis 45 

pe i ae eae eee dis 40 

* ON | a eT eee dis 30 

“d Jom Brass WoOrke’S...........0000see00+ dis 30 

sir eee ee Se dis 35 

Wescott’s Scroll Combination..................... dis 33% 

“ SNURAMCDERE 5. : Seeiicindientpbdiinds voenens’ dis 40 

i MACS Giamt Dk isscsssesteccssesosscesees dis 30 

A | RE a eee dis 40 

om, EIMPCDORGORL,.....:ccsekeresccdenensesscoscccessi dis 45 

Whiton’s Independent..............:sssceseeseeerseeaes dis 45 

National Combination cue dcosmisedcsoobeivennbinneeccsetl dis 40 

Sweetland inidhieb oo cesonculganindiipseeysious dis 40 

SE MNCs ccceséscees cides diel vievsnieveddibahsGhinasescoued dis 20 

Morse Ay: ~ gdkdducctelasevsbepiiispinegdisssdbvbeutinge svcenbadd dis 15 

Skinner’s Combination Lathe.. ... Gis 40810 

a Independent Lathe.. dis 408&10 

ws Universal Lathe..... .-- dis 408&10 

‘* BPE cisvsncrscassersvesevantealiaiecsoqiboenngeninel is 35 

Cutters and Reamers. 

Cleveland.. Pe a = SG 

Pratt & Whitney... dis 10@15 

II cencsnsvistrisduavuiscssvermpeinbeconnenbersedeed dis 10@15 
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oa i itccttncdnteinesendadipcaasensarienetad dis 15 
| Brown & Sharpe, Milling Cutters............00000 dis 15 
GOO COCO T Banos vss cecescccadened dis 15 
Crowbars. 
Cast Steel............. 





Iron, steel points. 
Drill and Drill Sockets. 


Ci) ee ER ee an Se dis "5s0&10 


“ TRON ORES OF MINNESOTA.” 


Their Geology, Discovery, Development, Qualities, and Origin and 
Comparison with those of other Iron Districts. With a 
Geological map, 26 Figures, and 44 plates, 430 
pages octavo, good cloth binding. 


By N. H. WINCHELL and H. V. WINCHELL. 


No such report on the geology, genesis and industrial importance of the ores of the Northwest has 
ever been published. It is indispensable to all who are interested in these subjects, and to none more 
than to the economical geologist. ° 


Thos. A. Edison said: ‘‘It is the finest work on Iron Ores ever written.” 


Morse Taper and Straight Shank to 14"..dis 5o&10 
Morse Taper and Straight Shank Larger 









Ts cn siwncecentanosicorssadsontindestassbilenaumabanl dis 25 
SOPRIE, OCRCG, oinsasncnnsc acs ccesisisvalievouedeauipelinrcarend dis 25 
Standard Twist Drills... dis 55@55&5 

PEN sc . . .  vnetatndeontinensel dis 55@55&5 
Emery. 
No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, ¥ F, 
Rs WF Bie casas ucpansvenineese 4c 5 c¢ 2%c 
Y% kegs P D............cseeveee 4%Cc 5c 2%c 
m begs BD D.........060.0<0.-. gS ¢ 5c ee 
10 I) cans, 10 in case...... 6c 64%c 5 c¢ 
ro I) cans, less than 10.10 ¢ 10 ¢ 74c 
Emery Cloth and Paper. 
Barder, Adamson & Co...........ccccsesceseses dis 50@50&5 
Fi EE Rca sak cthlnsevanetnadenviciiensiccneond dis 50@s50&5 
DGEPORE 0. ..cccccerccocsvcsesntsscasbedenccusnaamennesseqctess 
Norton’s. 
Grant.......: 
Sterlin 
Celluloid 
Northampton a 
ep IIIETandctascesisestsnuddeseiinas 


“This volume is a.very valuable work, and fills a long-felt need. Its comprehensive and thorough 
treatment ofthe subject, and its copious illustrations, make it especially clear and attractive. The 
volume can be read with great pfont, not only by those interested in the geology of the regions |’ 
discussed and in the nature and origin of Minnesota and other iron ores, but also by_ those engaged | 
in the practical development of the deposits and by prospective investors.’’— The “Engineering and 
Mining Journal. 


This work, on which the authors have been engaged for several years, has recently been published 
in a small edition as one of the “ bulletins” of the Minnesota geological survey. The authors "at 
their own expense have issued this separate edition. 


By arrangement with the authors, 


THE IRON TRADE REVIEW 


will handle this volume, and it is able to make this special offer: 


There is now in press to be issued very soon a report on the Mesaba range, 
by H. V. Winchell. It makes a pamphlet of 60-pages, giving a history of recent 
developments and a general account of the method of occurrence of the ores, their 
quality, etc. It is the most complete description of the range yet published, 


We offer the two reports, postpaid, for $3.50, which is the price of | 
“Tron Ores of Minnesota” by itself. 


THE IRON TRADE REVIEW CoO., 


27 Vincent St., CLEVELAND, O. 









THE 


GREINER 


Patent Economical 


CUPOLA. 











Can be Applied to any Type of Cupola Now in Use. 





400 IN USE IN EUROPE. 
U.S. REFERENCES CIVEN. 


AGENTS WANTED. 


The Greiner Economical Cupola Co., 


714 Bort Building, 


NW Hi 
JUL 


CHICACO.' 






VERTIGO... io ccseesececcsvccsseeess 


ATCEGE.......2..00cescscesesecasccneesccseses dis 60&10@60& 10& 10 

Nicholson scncaeaeaineamd Mcmadudstiatidadd dis 60& 10@60& 10&10 
Tid Wiivescinnsianisecssincoucomsaceanas dis 25 

Kearney & FOoot...........ccceeeees dis 60&10@60&10& 10 

Black Diamond.............sssccseee- dis 60& 10@60& 10& 10 

DECCRCTINN,...20--c2cccseseorseeee .-.-Gis 60& 10@60& 10& 10 

ee re 

WESEETH.....ccccccceee 

| 

i virinicncisciens cttactnss coe 


Hammers 
PBs WF sicvercsnatinssapituele a abiciauasavccaaieettiniaionss dis 40 
Atha new list, Jam. 15, 1887..........ccccccccscvvcscsceed dis 50 
Heavy hammers and sledges under hee JR Seto 15¢ 
up QUE § lin cceesicniés 12¢ 
Jack Screws. 
REER amici Tesh Cita Cia iciica cassesthsererete: cases dis 7 


Nuts and Washers. 
Size of bolt inches oi 516 4% % % KR 





: 9 % 
In lots less than 100 lbs, ® fo add age thot 
add rc to list. 


Nails (wire). 






TAG TOES Bis ROD ico sncseccnncndasecdenkotbansttesdssans seisie dis 75 
Standard Penny Nails, # keg card rate 
ff Cir We A okies $1.60 
lLess than car lots...$1.70 
Oilers. 
ANT iain vce sicinnsadecst hebnists eae dis 60 
i ee hee EIB FSS dis 50 
Malleable (Hammer’s), No. 1, $3.60; No. 2, , 
$4.00; No. 3, $4.40 BP GOZ.........2..cccccees dis 10@10&10 
Packing, Steam. 
ce Tce ff SET RES CREED CORE oe 5 dis 60 
American Packin gz Hemp bb o@10 
Russia Bw 14 
Italian 5 ” Ib 1 
PHN PUN ss ones aclinteiciic ce Wit ra19 
Pie si ceiscceécescstenceees ® Ib 60 
Morrison’s “ ........ ® Ib so 
Sduare Flax “|. ...cc ® Th so 
Sheet Rubber........... -B WD 12&24 
Excelsior Rubbet.......0..cccsssecsse ~ 4 
Rainbow.................. 
MRR OB i sien iss tgnedha Bh ivecaiccgeecaitctscerthin =") Ib 75 
10 to 50 Per Cent. Saving in Fuel, Picks. 
S . ; : : Railroads, BO RIE Ee Se Ore. eee 12 dis 6 
With Corresponding Increase in Quality of) DED 7 OB sc rvcocekcovssnctoncsepnpucentode i dis 60 
Reset tan<s Pulleys. 
Iron Melted, Over any Existi : é f 
»O y Existing Cupola. Iron Pulleys, Walker LiSt..............ccccccscssedessd dis 40 
7 MECEOES PUNO S isis. ncreiinsesccakimincnanipaiees dis 50 
15 Per Cent Saving Guaranteed. Belt Wo0d Pulley .. ccsiscssserssncieccsssevaieal dis 50@55 
Rivets. 


Iron, Thousand, list November 17...... dis 50@s50&10 


Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 dis 50@50&10 
COD PET dei ev cceieb daluvcctcsadeestdidasblecdsiouiad dis 50@s50&10 











fond sccuscnddh-sFenicomansbes sabres 
DOT Oise indicekeksiecns 
Hack SOW: BOG ic ccrcvsascosese 
“* Eureka.. 
2 1... Qeeeeaeb aces 
Saw Swages Diston’s 
Athking’ Circular Ga w0.is...-cicresccecsenitibecies dis 40845 
. Mill, Mulay and Drag Saws 
2 EEE RRR He .-dis 40& 10 
™ Silver Steel 
WO sas evasserssesstsedens ceccigieiiile . TOC per ft 
” Dexter Cross-cuts........cccccessssecese 5o0c 
‘ fn ae da seer 30c 
” Tuttle Tooth Cross-cuts.............. 25¢ 
. One-man Cross-Cuts.......ccccccccseeee ge «i? 





eres 
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No.1 Handles 
No. 6 
Excelsior Saw Tools 
Perfection 









Detroit Saw Works, SI sthiis ccdsscicnceenesed dis 50 
Sa Ncccbibnrocesascebenesceghd dis 25 
« i - Dera | ot eee dis 45 
Taps. 
Cards, Hand and Nut to 2 Oh... sicrcmapcaliil dis 50 
ena, sci, opiates dis 50 
Morse = <% peer ee SEZ Pa ae dis 50 
Pratt & a, “new list.....dis ro 
MAGEMEME SCTOW TBVG.....2c0ccccessseosonevccessenessescoed is 55 
Pipe wy I EE aisbesecseasitnnclnabhenesiccencactesead dis 70 
nici cchicnpecssvcleuvsonhsiubticeiceesescecccebed dis 25 
IEE METI isso sskoveccasdaphibscovsernnexvosccvesscoeed dis 55 
EE at iiniicbietssnescatuyaleoreebassicstcacessoscesed i 
i iaiinnksiibescinbepimansonsibosintincasnseocescnieeil 
PR rsibiadaitbncemsenccnb ceccesestcocbervockerseteccend 
sresine. preedvbecteetontnesoooss 
EINE Tc henhagidsiccenorsssesstobboubstnscstecssovenesced dis 25@30 
Tit iahiihinats entiahosesdeteecsscsbtersecsbocsocosonsies - 
Miller’s Falls... 

SEE pebtacuieeniinipipabscinieacestd dis 15@20 
i cecidat ditt <Aiaainavetbahitintnnectusenesvevccrsessact dis 35 
Wire 

New List, Jan. 18, 1884 
i letiinstnndaconkie tantecesdeivce-ciccasetreesscsoscecsceseveed is 30 
EE Sete EDI Rincetndbnceusccensevecsecseoncscnécpensed dis . 


pe 
Bright and annealed, Nos. 0@18.......dis 70&1 
Nos. 1926... as dis 75@75 . 





“ Nos. 27@36......dis 75&10& 5 
Coppered Nos. o to 18, market list tad dis 70@70& 5 
Galvanized Nos. o to 18 te i ee dis65& 5 
Tinned market Nos. 0 tO 18..............ccceseeeeees dis 67% 
Sei css cecsédeanpeineial dis 50 
Tinned Broom Wire..................sc004 dis 7ORS@70& 10 
Annealed Fence, Nos. 8 and 9............csss0sseseeees is 75 
Annealed Grape, OS So cesccaccsietimnandel dis 75 
Stub’s Steel Wire regular.................. 95c ® Ib dis 30 

Wrenches. 
Se is iasrrnconcncsrcccescceccescosenecoosocensenl dis 50 
os nicl utcascsnenteianosseniinabeill dis 70&10 
IE sinicinstasvcusishoresscnrcivecoconinnedinte dis 75&10 
I iaiicisisctncocacnsrrcosvcscsecncsesstd dis veo ~ 5 
Bemis & Call’s Combination............. di 
Donohue’s Engineers...............sssccseereeeeees i 


Lamson & Sessions Engineers........ 
Billings & Spencer’s Drop nee 
William’s 
Alligator 








CLEVELAND BUSINESS DIRECTORY. 





Bolt ond Nut Works. 





HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, "Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 





Steel Stnenpe and Stencils. 





J\LEHARTY, J. H. & Co., Rubber Stampes 
Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
New York. 





18 Broadway, - 


Mining Mineral and Timber Lands. 





Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts « f Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


THE §. T. W. EJECTOR. 


a) SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 
James Jenks 
199 JEFFERSON AVE., 
Detroit. Mich. 


VICTOR COLLIAU, 
Sole Manufacturer of the 


Improved Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS * 
287 Jefferson Ave., 
DETROIT MICH. 





E 
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WILLIAM 70D & C0. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND & CONDENSING 
Blowing Engines. 
Hydraulic Granes 
and Accumulators, 
Heavy Special- Machinery. 


ENGINE CATALOGUE ON APPLICATION. 






=] 























PALMER'S GEAR CUTTING ATTACHMENT 


CAN BE USED ON ANY SCREW-CUTTING LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers. 


Or any one having use for SMALL GEARING. 


For particulars, address 


Palmer, Cunningham & Company, L’t’d. 


607 Market Street . Philadelphia, Pa. 












Side Blin nt 


ENG 


FOR NEW FEATURES SEE NEW CATALOGUE. 


TRONCLAD PAINT CO. iron ciad Paint co. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 

: Paint made. 


te FURNISHED both Dry and 

§ Ground in Oil 

USED BY NEARLY ALL THE 
RAILROADS. 
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GODFREY J. BREMER, 


MANUFACTURER OF 


Hand and 
Power Punch- 





ing and 
Presses, Dies 


Machinery 
for Bar and 
Sheet Metals, 
Ete., Ete. 


Shearing 


and Special | 


STEAM BOILERS! © STEAM BOILERS! 
TANKS-—-STILLS. 


We manufacture the highest grade of Steam Boilers of all 





kinds. Buy where you can get the best 
values for your money. 


THE GOLLEY & FINLEY IRON WORKS, 


LIMA OHIO. 





Class B. No. 3. 
Send for Illustrated Circular. 
Mention this'paper. Kalamazoo, Mich. 





THE STIRLING _— 





Is economical in fuel and repairs, 
practically self-cleaning. 4 man- 
holes give access to every tube. 
It will pay you to investigate be- 
fore purchasing elsewhere. - - 


THE STIRLING COMPANY, 


General Office, Pullman Bidg., Chicago. 
Qeveland Office, 32 Lake St. 





Thos, F, Bishop & Go., 


MANUFACTURERS OF 







All kinds of machin- 
ery and dealers in 


Engines, Boilers, 
Heaters, Pumps, 
Injectors, Hoist- 
ing Machines, 
Shafting, Couplings, 
Pulleys, Hangers; 
Emery Wheels, 
Buffing 
Wheels, etc. 


~- B 


Emery Stands 
for Machine 
Shop and 
Foundry 
Use. 


3 


211 East Pearl St., 





CINCINNATI, 0. 


IT ye ha — AND SAVES FUEL. 


This Company owns and operates in West- 
ern and North-Western states “394” a prepa- 
ration which combines and utilizes the gases 
that are ordinarily thrown off in the burning 
of coal, thereby increasing its heating power. 
It has been found by practical demonstration 
to be of great commercial value. It can be 
used successfully on Anthracite,Bituminous, 
or Lignite coal, and can be easily applied un- 
der the simple instructions furnished by 
users. It promotes and quickens the com- 
bustion of the coal, reinforces the fires, pro- 
duces a higher temperature, and generates 
more steam than when coal is burned in its 
natural state. It prevents the escape of 
smoke or free carbon, thereby causing com- 
plete combustion. It increases the Horse 
Power of Boilers, prevents the formatiou of 
clinkers, makes one-third less ashes, and 
effects a net economy in the consumption of 
of coal from 10 to 20 per cent. It saves the 
Grate Bars, keeps the flues clean, and dis- 
places Blowers, which are expensiveito keep 
jin running order. It reduces the labor for Firemen. No alterations are required for burning eoal 


when thus treated. LESS ASHES. NO CLINKERS. 


NO ALTERATIONS OF ANY KIND IN PLANT ARE NECESSARY. KEEP FLUES CLEAN. 


No Ill Effects on Iron or Steel.——WRITE US. 


NORTH-WESTERN LAND & COAL CO. 
General Offices, Ames Building, BOSTON, MASS. 


AKRON TOOL CO. 


| AKRON, O. 
| 








MANUFACTURERS OF 


AKRON TUBULAR STEEL 


Bee 


McNEIL’S 
Patent Balanced 


CHARGING BARROW 


AUTOMATIC DUMP. 


Callender & Patterson, 
DAYTON, OHIO. 


Machinery, 


TOOLS AND MANUFACTURERS’ SUPPLIES. 


MOULDING SAND, FIRE SAND, 


Fire Clay, Fire Brick, Circle Brick for lining cupolas. 
Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 





REINFORCED TRAY, STRONG AND DURABLE. 














Shovels, Foundrv Facings. Foundrv Barrows, Pig tron 
Barrows. 


THE BEST GOODS AT REASONABLE PRICES. 
THE J. DOWNERD & SON CO., ZANESVILLE. O. 
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32 THE IRON 


TRADE REVIEW. 


{December 22, 1892. 











1874—OLD (SEND FOR CATALOGUE. WRITE FOR DISCOUNT.) 


RELIABLE—1i892 





Tee ART 2&F DE TRo TT 
Emery Corundum Wheels and Machinery. 


Writeto J. WENDELL COLE, M. E., 
District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. 


8@ N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 
TWIst DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 
and Wisconsin. 
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IN THE HANDS OF 


60,000 ENCINEERS 


SIMPLY SHOWS THAT 


they see it. 


Every Injector Guaranteed. Send for prices. 


PENBERTHY INJECTOR CO., Detroit, Michigan. 
| E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 


Steam: Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
/ Steam and Hot Water Heating. 








STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. | 





Awarded the GRAND PRIZE at the Paris Exhibition. 


SEND FOR THIS BOOK 


SBURG Ch, 
408 LewiS 
CLEVE ELAND,O 0.412 PERRY-PAYNE BG 


' EFFER SON 5 ST. 
604 CORN E> 


it ata Tk 


57 CAROWDELET 
MANUFACTORIES IN UNITED STs AREER AUSTRIA. 


aire 


Cleveland Office, 412 Perry-Pavne Building, Cleveland, O. 


FIRE BRICK. SILICA BRICK. 





mu | J.J.SHEPARD,| ““ 
}, J, MANUFACTURER. Shepar d, 
SAVACE, 35 to 45 RIVER ST., - CLEVELAND, OHIO. 

cmowh, | TILE an SPEDIL SHAPES, > P*GsSes 
AETNA. ’ W. VA. 








FIRE CLAY. 


Penberthvy Automatic Injectors 


60,O000IENCINEERS know a good thing when) 





FIRE SAND. 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINES 


= =. THREE DESIGNS. SIX SIZES 
_EMBODY ALL DESIRABLE FEATURES 


ne PRICES$450°°8 UPWARD 
i UIVERSAL RADIAL DRM 











NEW IMPROVED 

$60 8 and 9 inch Screw-Cutting 

Foot and Power Lathes. For 
weight, proportion, accuracy 
and trueness, price consider- 
ed, it excels anything in the 
market. Catalogue free. Cor- 
respondence solicited. Will 
guarantee all our tools to be 
as represented. Address 
= THE SIDNEY MACHINE CO,, 

8 “* 217 Main Ave. Sidney, 0.,U.S.A, 








| 
; 
| 
} 
| 


SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll Saw 
Attachm’ts, Mandrels, 
Chucks, Twist Drills, 
Dogs, Calipers, ete. 
Lathes on trial, Lathes 
ou payment. Send for 
catalogue of Outfits for Amateurs or Artisans. 
Address H. L. SHEPARD, Agt., 

124 East Second St., CINCINNATI, O. 


QUINT’S TURRET DRILL, 


SIX SPINDLE. 


The most durable and sensi- 
tive multiple drill made for drill- 
ing from 0 to % in. All holes 
drilled in centre oftable. Speed 
of drills from 250 to 2,000 revolu- 
tions. Tapping attachment fur- 
4 nished. S@ Send for circular. 


A. P. QUINT, Hartford, Gonn. 


Cap Lathes. $1.25. 

















CLIPS E, AUST & CLARK 


LECTROTYPE 
Iie NCGRAVING CO. 


FRANKF( 





BAL US 


For all Anti-Friction Purposes. 


Bicycle Balls a Specialty. Practically Perfect 
Spheres of any Size. 


% 
2 
+ 


Grant Anti-Friction Ball Co, Fitchburg, Mass, 








Consulting Electrical Engineer, 
1419 Monadnock Bidg., CHICACO. 
- PLANS. - . - 


- - SPECIFICATIONS. - 
SUPERVISION. 





L. K. COMSTOCK. 














